Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



cGoo^k 



Jt^//z, 



e00035870U 



TAYLOR INSTITUTION. 



BEtiUEATHBU 
TO THE UNIVERSITY 



ROBERT FINCH, M.*A 

OF BALLJOL tl 



fV' _ -^ , 



cGoo^k 



cGoo^k 



cGoo^k 



cGoo^k 



l;,GOOt^l>J 



T H B 

DIARIAN MISCELLANT: 



All tbe Ufeful and Entertaiiimg' Parts, both Matbe- 
madcal and Poetical, eitraAed from the 



LADIES' DIARY, 



From the begjnoing of that work in ibe year tjott 
down to the end of the year 1773. 



'With many addiiiosil 

SOLUTIONS and IMPROVEMENTS. 

In £76 Tolumei. 



By C H A. H U T T N, F. R. S. 
Piofeffor of M»rtiematiei ia the Rojil Milituy Academy. 



LONDON; 

Printed for O. Robinson and R. Baldwin in Fatcr- 
nofterKow, 177J< 




ClKJ^Ic 



. , , T H .E. 

Mathematical Parts 

O F TH E 

LADIES' DIARIES, 



.... 1755- ... 

Ecli^fes in iy$$, calculated by Mr. Ra. Hulfe. 

THERE willi this year, happen four eclipfei; two of 
each lununa.ry, according to the fbllawiog order. 
The firtt is an invifibU eclipfe of the fun, on March 
lat^, ai ip at ftight. 

Titefecondic, ayiiibleeclipfQffcliefljtoe^, eo March 3;th, 
beg. nil. 17m. middle II h. 34 m. endijh. jim. total 
doratioa ih. j^m.-digits-cclipsld 7° 7' on tbe-moon't lower 

TTie- third is an bvifibte eciipfe'of the fan, on September 
4th, at S in the morning. 

The fourth, aodkA, is ofthcMoon, and like wife in vifihlet 
on September loth, at 11 in the morniDg. 

Mr. Harland Widd, (for Whitby) by tables fcWnded on Sir 
Ifaac Nfewtdii** theory, eoinputes the time of the lunar 
e4^iplc;^n Hari^ p,jxh to be ts fallsw«. Beginning la h. 
3 in. .middle 11 h.. sSm-ediptic oppofition lah, 45 is\. end 
13 h. Jjin. total duration ih. 34 m. digits cclips'^ 7° d'l, 

Mr. John Ramfa-y of Morpeth, and Mr. Alexander RowB of 
of Penzance, alfo favoured us with calcolationl of ihit eclipfe. 

Diarj Mali. Vol. III. B AVw 
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Ladies' DiiRiE I. IBeisiUn'] nss- 

Nczv ^lejlioiis. 

I. QwESTioN 391 hj M^i Maria AtkinCon. 
( 4ddripd f> Mr. E. P. luha i^k the lihrtj to ajkker a^.^ 

Five limis fcven and reTen^ttifleS three ' "" " 
Add to my age, the fum will be. 
As many above fix ni^es and four 
As iwice my yeats eK<leed ^ fcvre : 
Jrcm hence, fweet Sir, my age e" 

- ■ H.Q«BS'n9H739io^/.gjriviiK," ' T 

A ball, defcending by the force of gravity from the top of 
a tower, was obfi:rved to fill half the way m the laft fecond 
of lime: Requiied-dietowet's height, aud-ibe whole time 
of defcent. 

lII.QuEsTioK 393 iy Mr^G. Brownbridge, 

( Aidreftd lo the ingntioui Mr. C. T^te.) 
In Tain you hope to live in quiet 
Bydinting of your vixen's dietj 
'Tisfive to one that fcheme won't do ; - 7 
But I'll exchange a wife with you, >■ 

And, if you pleafe, 3 daughter too, 3 

Ifyou their aces wOl make known , 

From what below is fairly Ihown. 
^. ^ JxJ2 + :tz' = jj6j6o )x and s being the t** 
tijs.en ^j,4 ^. j4 -, 1CS699SJ ages required. 

IV. QoESTioH J94 Jl; i^fr. W. Kingfton. . 
. The diftance of the centCTB of two circUs, whofe;dUme- 
ters are JO each, being given = 30; 'tis reqajred to find th« 
tide of the fquare infcribedin the inierfe.^ion, or fpace com-. 
mon to both circles. 

V. QuESTion 39; h ^r. Walter Trott. 

Sailing on a certain courfe, we obferved a head-land to' 
bear due Weil from us ; four hours after which, it was feen 
at W. S. W. and fix hours aftef- this [we ftil! cominuing to 
run at the fame raie) its bearing was found to bs S. S. W. 
What was oar CQUife a,K that time > 



No. ja. ■ .Ns w Qj) K I Tiflii ». ■ t 

VI. Question 396 Ijt Mr.Tlio. Mofs. 

In the three fides of an equiangular fitld ftand three tree*. 

at the diiianccs of 10, 11,. and i6 chiting from one another; 

To find the content of ^he field, ii being the great«ll the 

data wilt admit of^ ■ ,- 

Vn. QuESTipM 397 fy Mr. J. AIli. 
Standing at the end of a vifto, at the diftantre of 50 yards 
from each of the parallel itdes, the opening of the faid fides, 
at a fylvan lUtue befor* me, appeired to be 4- of the even- 
ing of the further end; the part, or length, 00 this fide 
the ftattie being M the part on the other fide in the ratio of 
Toooto jci : From beoce I "would know the dittance of the 
ftatuefiom tbe point of obfervaiioQ, aod the whole kngth 
of the villa? 

Vill. QtJESTiOM 398 ij Mr.RicharA Gibbons. 
Being on a journey, I took a-gtride at Modbory for Darii 
mouth ; with whom having travelled 6S minutes, 1 afkcd him' 
how farve were come? who i^lied, Jult half fo far as we 
?re now -from Totnefi.. Having jogged on together feven 
hiiles'farther, I awed hiiit how far we had now 10 travel I 
whofe apfwer was dill the fame. Juft half as far as we are 
from Toioels : Thefe indireia anfwert I. did not like, tho' 
I found when ve arrived at Dartmouth, which we reached 
in ss minutes ifiore, that all the fellow bad faid was Ihiftly 
true, and that;the two roads leading from Totneft to Dartt 
mouth and Mc>dbury formed a right angle. From hence I 
would knew the true diilances Qf the three t«wns, and ttie 
rate atwhich wc tfa*elled which was uniform? ' 

IX. QtiBjTioK 399 fy Mr. H. Watfon. 

• The latitudes and longitudes 6f three places 00 the eartVi 
fnrface,* luppofe London, Mofcow, ard Confiantiriopte, bt- 
iog given, as below; required the latitude an<^ longitude of 
that place which is equidiftam from the' forfuer thret ? 

The latitude of Loadoo is ji" 20' the latitude and long!' 
rode of Mofcow ss" 45^ and 3*= o', and thofe of Cdnfikn- 
tiaople 41' 30' and is" ij' ,■ refpefliTely. 

X. QuBSTioK 400 iji Mr. Hugh Brown. 

A lends B'loco'l. for which B repays htro as Ivllows, viz. 

at the cQd of three roonths iSot. of five monihs itol.'of 

IJx^onihf }.4oI. ot e>glit months lool of nine raonibs pol. 



4 LaiXBs'^Diakies. '(.Beighlonl tiss- 

of ten months iiol. andat the year's fcndijot. The rate of 
interettis required f 

XI.QuEiTios 401 iy ;Wr. E, Roilinfon. 

To in¥e[H_gate the va]iie of an atauity, on 1 li'feof a^^^o 
age, aecnrding to any table of obfervatioiis on the (Etgreca 
of inortality of mankind, by dividing the. wbol^ extent of 
life into difiereni'periods, during vhich the decfemenis, or 
numbers dyine off yearly, may be elieented equal; without 
having any other ieries to fum than a coninion geomeiricM 
progreiHon. - , ■ 

XII. QvFsTioN 40a *f ^r. W. Bevil. 
Suppofe tbe ends of a thread, ten feet long, be feflened 
to two lacks, is rhe famb horizontal line, at the diftance of 
fix feet: 1 would know where two weiehis, the orie- thrti 
and the other live ouqces, mull be fixed to the Uirud, ib ag 
to hang at reft ifl the fame horizontal Imc at ihe diftancc 
of three feet from the lerel of the upk<f . .■ 

XIII. Qhs't'oh 403 h Mr-- Thonw* Moft. 

• SHpjiore that, fVom the top of a rti'ountalfi, in fqfm of % 
baranoloid, whoft perpendieukr height is Sdoyards and itS 
bafe-dlanteier thr« mik«,. a cannon ball is to be difchSrgeiJ 
with a quantity ot powdSf fuffident lo'tarrV it to the heitfht 
of jco yard* in a vehicajdireflionj I wauM knoVt the ele- 
vation of the pfeee fo that tbe ball may fall at the greateft 
dlilancepolliblefcbm the place of pri^e^ion? ', 

XIV. C^uESTiON ^4 h^. Mr. H. Watfon. , 

To determine the center of attraftioo of a femi-fpherical 

body, or that point in the axis where a- corpliiiilc may be 

placed to remain in equilibrio by the equal and contrary 

sAionefthe matter of the heoaiiphere furrounding ii. 

XV. Question 405 h ^f"- Patrick O'Cavanab. 
. GiTcn it} — K> — j» jr' — ^ ii o. to find the geoerai 
lelation of the fluents x aodj. 

Pkizb QyisTioM i/ ;tfr. E.Rolliqfbn. 
Three ftiips, A, B, C, fail at the fame time from three dif- 
ferent porta c ThcIhipA* from the fouthermoft port, runs 



Ko.'ji. ■ QjIS S TIOS « A*SW-B»SI>. --5 

due »(f , at the rate of five knots : The (hip B fills S. F.. by 
S. at the rate of three knots, her pOrt lying N, N. E. from 
-that of A, and at the diflance of twelve railes; The other 
■ fliip, C, altoaya.beari down iipon (or fleers direftly towards) ' 
.die two formtr, which (heice^ps conttaiitly in a tine. I 
srouUknww •»"'?" ■'^'""ft f"" hefote Ihe comes- Up with 
B, together with the diHance of her port from the other two, 
aod tliepath flie defciibcs? - .. 

yi ParaVok if Perpendicttlarius. 

Whatecer angle .r.iy two right lines can poflibly form 

thai meet with each other, a third line may neverrhelsfs 

be drawn in (ath ntanoer as to be a perpendicular toihein 

both. 



^ejlions anfi^ered, 

I.QUEJTIOH 391 anpoiertd it MifsY.,%. U the P rtftfir 

M'ifj Attinfou. 

I happily congratulate 
Withyoti in joys ofdear EiChtee*. 
Oh ! miglit we ever tliefe pan.ike, 
Nor age, nor trouble intertcne s 
- ■ ■ . But years, alas ! too foon wiii flv, 
'" , ■ And all-the'g'flddyfcinedeftroy.' 

tht fame aitfiuertJ by Mr.Vf. Litfon. ■ 
By Falfe-Pofition it appears. 
Your age, fair Mifs, is eighteen years. 
■ Thtis it was alfij anfwwed by £w///<i, Mr. Jof. Brircall, 
Mr. 7. mad, Mr. M. Hltchifis, and Mrs- Prif.MiJhrf>n, 
Vho fcnt the procefa wrote oat at length. 
Mr. &. Lydal, addrtjjiiig hJmJdf lo lie Pro//=^, an/inert 

il.thuj : ' ' ' 

!'■ IfCt K denote yotir sge* then *iH j6+x'— jS =ax — 20; 
^iid coofequeiitly x = jg., A wry good age for mairiinoay, 
Mif«. ■ ..■■■.-,, 

■■■- ^» - ::=„...G00^l. '• 



LAdibi' DlAt-tiii . ZBeigito/t'l tfjC. 

ianner it was RJta aAfweted by Mr. 7. BeretfifJ, 

Mr. M Bri/call, Mr. /. Carr, Mr. itf. Dgmj/oa, Mr. John 

n_j? . — ^ n _ ,- Q Hiifiingt. :■ "- " '- 



■ • Iq this manner it was sHa aifweted by Mr. J. Berufatd^ 
Mr. Itf. Bri/call, Mr. 7- Carr, Mr. 7j/: Dgmj/oa, Mr. 7o*i 
i>o^M. Mr. O. 0«««, Mr. D. HMingi. Mr. r. Kmgbt,. 
Mr. G.LangUj, Mr. J^C i»rV, Mr. T-iew, Mr. (f. lOei- 



3r<i(S«, Mr. ^ Scfl^/, Mf. T. Sharp, Mr. C. iS/apirj, Mr. 
J. TayUr,, Mr. If. remfj, Mr. T. Wilkin, ud nuiiT othen. 

II. QuEJTiOM 392 anf-aiered hj Mr. W. Stoksr, e/ 

, . Fatfield Staitha.. 

The fqaare roftta of the dillances being u the timss we 
have (per queft.l as Vl to ^», fo is tHe time of falliag 
through the firft half, to the time of falling throoj^ (be 
whole required height ; And therefore as V* — i is to Vi. 
fo is I fecond (ihe time of defceat through the latter half) 

to ■^^— —{=:» + V» ) = 3 "41:4 the time of defcent through 

the whole height; Whence the height itfelf is found = 
i87'4S feei. 

The fame anfmercd by Mr. J. Nichols. 
Let / = the w4ible time of defcent, fd will t — 1 = the 
time of defcent through the firft half of \he tower's height j 
and therefore (the fpaces defcend ed bei ng always as the 
fquares of the times) we have /( : / — i'' : ! » : i; whence 
tt — a/ + i=i//: From which /=:» + v'* = J'4I4, and 
the tower's height = i87'4S feet. 

Tie fame anfutTcd ly Mr. J. Bofton. 

Let a~ i6tV feet (the ball's defcent in ttie firfl fecond of 
time) and x= the fecoods the ball was falling; then (by the 
queltion and die law of the defcent pf Ijeavy bodies) the 
low er's hei ght will be = ox', and the hal f of that height = 
a X X — i^' ; i*nce we have iax* =; a x x — 1' : confe- 
quently k = 1 + */» = 3'4i4ai; and ax* — i87'48«6 feet 
zs the tower's height. • - 

In the Tcry fame manner it was aafwered by Mr.ff'. Ba^a, 
Mr. 5. Bamfield, Mr. Ja. Bertifi^, Mr. If. BevH, Bireht^ 
verenks Mr. G. Brirainbridge, Mr. R. Butler, Mr. Jfe, 
Botiam Mr. LhMel Cbarlten, Mr. Tim. Drury, Mr, R. Flit- 
con Mr. P. Georfe, Mr. R.Gihbom, Mr. E. Griff /is,-Mr. 
7. 'Honey, Mr. 77 Hopimfo/i, Mr. S. King, Mr. T. Peart, 
iltt W. Piipps, Mr. 7". Reiinfin, Mr. J^ Seetl, Mr.'/. 
Sbipman, Mr. IV. Spieer. Mr. If. Tnlt, Mri H. Watfin, Mh 
R. Wefion, Mr. C. Wildbere, aod Mr. R. Ttuag. ■■ ■ '■■ 



Ro.si- Qji£sri.biia Amsvi^ksk f 

Iir. QtatiTioN 393 amfatertdty Mr. Rich, GibVins. 

' Pat p = xz, and / s; xx ■+■ zx, it := 54(Sjte] and # =3 
zo8699»:'Tbeo, by the qudtion, £p = a, wai /* s «4< 

3^* := ~- Heace, by compledng ibe fquare and rcdii&- 
tion, ^is fonnd = 443,and/(=-] =1110. Confequently 

K +- z = v'7+7? = 4fi. and K — z = i/i~%p^ i8, and 
therefore x =3 34 and 3 — 14. 

Ttffa»ie anf-wiredby Mr. W, PhiRps. 
Puttiog a = j4£jtfOi and & =: io86c)9i, we have, by tbe* 
(irfi equaiioD, x' +z* = — ; froiti the fquare of whiih 
take the fecdnd; ft Ihall ix-'z* k__l_.^J; whence »4;;;4 
+ ^5x>z* :S— , and confequently ;c»z» = JVEa* +i* 
— Ji =: X0054-, which callw', and then «z = >ii = 44B; 
whence, by rublUtatio*, x' + z" = ~ ; From which and- 

M=iV^^+4«±iv'2^«^.={3ithe wife's age. ■ 
zJ '^w^ '^« <i« the daughter'! age 

In this- manna r, it wat anCwered by Mr. Akr. Bptiam Mr ' 
R. BuiirttVSx. -iJoMil CiarUan^ Mr. R. FUtcon, Mt^' j.'- 
Hemingvuof, Mr. 7. ffovej, Mr. ^^c;). A/Bf, Mr. S. jCait 

and fome others,^ Mr, W. Baan, Mr. 7. £'arff«, Mr P 

Gnrge, Mr. 7- Goadhead, Mr. S. Gri^ti,, Mr. ff^ J/oifr, . 
and fome others, foJve it by fubftitutinB for the fum and 
differemx of the two unknown quantities. Thus, making 
v^j = x, v~y = i, j46j6p=; m, and 108S991 =ni, the , 
giren equations are reduced to v* — y* :=a, and v* +»* 
+ 6d'^* = *; and, by fubtrading the former frwn the 
latier, aad putiiogi — a = 2f, rW t.c oities ou t, jj'p' := ■ 
« ^ J* or 9 J'* X ** t= W* * ;>* 4- ij =t c— jp'i', or 8,» ^ 
+ 9rf+aexj* = c»:,WhJdie^»iott)WTcd,gJres>=a- ' 
idKBce v s 33, X = }i, and 4 » ii^> ' 

' ■ ,.-... ^IT'-' 



• I.ADIE*' SlAKISI.- IBtlgittn'} I75«: 

IV. QjjE»Tio» 394 anfix-ereJij Mr. Qha, Tate... 

CONSTRUCTIOH. Let the p 

cenicrs, be bifeited \a C\ and 

the Z,-tf<:/) = iarighiatiKle; ilien 

a perpeodicular t)P, let fall from 
the interfeftion O, will evidenily be ■ 
half the fide of the iafcribed fquiire 
DEFG. 




Calculation. The radius AD 
being drjwn, in the A -^CD will be 
given y! D = is, j4C = is, and the 
Z ACD = ns'i whence D.iC it 
found 3= ij' jfl'i and from ithence 
DP^Z'soyi, the double of which iTois6, is the fide sf 
the fquace. 

In this maoner it was conftrufled and folrcd by Mr. P. 
Ceor^, Mr. R. Oibboni, Mr. J. Milbaiirn, Mr. V. jlfo/?, 
Mr. 7. Nichtls, Mr. /. Shlpmaii, and Mr. ..^^r. 5^0flc. 

The fame anf'oiered akehraicsUj by Mr. W. HarrifoD, 

,/Wigan. 
■ Putting the radius AB =a = is, AC (= BC) ==£315. 
and CP (= P/)) =: X, we have (per Eoc. 47. i.) 4 + »!' 
+ !■» = «•; whenc e x* -^ bx ;= 4a' —4 i*, and confe- 
^jT^~ii = 8-jo7S: Therefore £i> 

In (he fame manner it was aofivercl by Mr. J, Bofian, Mr. 
G. BraisinhrUz', Mr- D- Hafiingi, Mr. Sttpi King, Mr. J. 

JTo/V, ,(*r,^5. ,Lj4i/, M». /r. PA p^s, and many oeJmw.- 

"V. Question 355 anfwered by Mr- Pb^Iip Georgc,- 
■CoNSTHuCTioN, Draw the meridian AN; aod, fup- 

Eofing A to be (he place of the 
eadland, draw AB, .^E, and 
AD to repreftnt the given bear- 
ings of the fliip therefrom ; in 
D.VCtake Ac to .Ad in the given 
ratio of the time*, or as 4 to 6. 
and draw cb pjralld 10 J!£, meet- 
ing AB ia A; then drivbed, to ■ 
wluch the fWc^s coOrfe BED (lei' , 
>?S bewhaf It will) mutl be pa- 
raUd : Becaufe (by Euc. 6. 4-) tf ■■ ed h: 
4':6):: BE lED. 




No. 56. QpBST I on I An s we'r'e6. 9 

CALCBLiTiaK. In the triangle Jic are ^vtn all the 
aogUiand the fide Ac (=4), to find JB = i'iqi; and 
then from j4i, /#i/ (= 6) and the contained angle ajU, 
we get Aiii (— j4BD) =s 47'> ij' , whick is the complenieiit 
of^ court. W^W,R. 

Thefamt anf-aierid iy Mr. J. SWproan, e/ Hull. 

Let A reprefen^ "the headland, and "■^Af the meridian! 
and through y^ draw ihe given bearings Aii,JE, aod^D; 
nuke JC^ 4. ^^ D = 6, and draw CS raralle! to AE; 
then from 3 dratv SO, fo will ^B £> be the Iliip's courft 
from the weft. Per, beciufe ofihe parallellinei, AC: AD 
•-: EB : ED. From hence the courfe iifoand, hy calcu- 
lation, to be N. 41'- IS.'' wefterly, 

Tbfftme anpuitrei ijf Mr. J. Mllbotim, 

Let A reprefent the headland, and S^S, wd D the plac«t 
of the Aiip at the thref. .obfervatiDni. rut the {iaeoCBAS 

f..«...,_ - ._j-t.._r n^E-,..„\-^. (j,g„ ^iii ^g 

~- (by trig.) ! whence 



we have JB : AD\=: ^ -.^-^ : 



Mr. G. Dunn, Mr. A. Gilhant, Mr. Z). Bapnii, Mr. ?". 
M^i Mr. T. /"fffl/-/, Mr. >*ir.,5io«* (Land Surveyor), Mr. 
W. Trott (the propofer), and two or three others, likewife 
fent very neat conftruiftions of this problem. 

VI. QwssTiOM 396 anfiitered by Mr. W. BeriL 

CoNSTRucTiOK. The given points ^,ff, f? being joined, 
Hpon JCaad SCkt two ftgments 
of circles be defcr!bed,_ each to 
contain an angle of 60"; join their 
centers by the line FG, ttndpa- 
rallel thereto draw HCl cutting 
the (WO circles in ff and /: then 
through A and B draw H X arid 
I/C. fofttalltf/Arbe the triangle 
reqaired. 

For, fuppofing FL and CM to 
be perpendicular to B J, and HJ 
(»lway> terminated by the circles) 
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JO LADtBt* D-iikiqi..: .\iiitigiitn2 .1736. 
to revolve ibaat the point C, it ii pliiin that, when Hln a. 
m, LM, bcioR the half thereof, rouil alfo be a 



CAtcuLATioM. In the triangle y^fl^T are- girew all the 
fides, to find the angle C= 38" ji' ; then in the tnanele 
FCG are given tha angle C=r5g« 38', and the ratii) of the 
.containing fides, as ^C to BC (or 16 to 11); whence is 
■found the anRle F (= ffCF) =33- 4/, and At angle C 
(= /iTff) = 47° 4' ; .therefore ^C^==fi;<. 4,', ICS = 7?" 

— iV7t and the area =: 26.4» = 16 acces, i rood, 17 perchej. 

Algebraic Seluthn Id the fame hj Mr. W. Spicer. 

Put a',= BC Sill, ^= 3J ="10, 4 = Cine at 60*. atid 
>< and —7 equal to the fine and cofmc of /LBC l-\- ^B AK 
==ijs* ji' jB", and xand/thofe of £.BAK\ Then wiH 
J*;- + ?)(=: fine 4-BC}; and (per trig.) t : B :: x 1 -~ = 
5 A-; and J t a i:/i7 + y» i2£Z±.£i£ = j;-; There- 
fore .^t±i^^i=^2£j:= /A". 1 max. laSaxipM,ix+aqi 
Tirapj/=o: ButjF = ~ — ; whence ii + a?* ——y^. 
= 0: Solved, - (=tang. ZB.fK)=: t:t^^- . Hence 

- »/7aTTa7JTTi — 1K= i4'70oi ; and Vf X 



fla +xaSq -i-fit = 16*41, the area' required. 

According to the former of the two preceding methods it 
Wis alfo aniwered by M5IC Mqfi {the propofcr), Piarl. Rol- 
ihifon, TroU, and ffatfini and according to the latter, by 
"iliti^. Balhaiit,.Ckarlton, G4orst-, Niehols, and fome others. 

Many contributors have fulved this (]ue(lion upon % 

fuppofition that one (ide pf the reijuired triangle is parallel 
t* the .iongeft fide of the given one ; which, though v-ery 
near, is not Itri^ly true ; the faid lidcs,'when the area is the 
greated po&ble, being inclined to each other in an angle of 
I" 41'. 

t. - VILQUE!- 



■K«.'!«' QjjsTio-NS AMSWBua- ft 

- VU. QyisTioir 397 anfwered by Mr. Ahr. Botham. 

SuppoCng HC tp be tbc .leBgth Bf.thc »iflo, and ./ the 
place of thsftatusi let / esptejs 



the HBg.^f iof Zfi^/.-wbich , ' . 7^ 
(by the qiicfL) is i ofZBHG; Ai J-^l 



^^S 



G 



(by the qiit , 

alio let «^ijoi, aiidi:=iL,,. 

Then thfttogenta of E fi / and 

/^i/C, being exprefled by ^^f~ 

and -- ^ — . [vide theot. p, ^ij plary |7J^) and theft tan- 
genttr, being to each other in the given proponioo of a Ip i, 

wethej-efo'rt hare i^^'-yj* t= "__;; ; wliieh, properly 

reduced, becdmes f' 4- .*' — 4 " '' == ^ — J J •nd this, 

folTCtJ; gives' / = •019987! Fronriftlfence _th^ length of, the 
liflo is wjiiiid = iE5q yardt.' - " I "■ ' 
- Acco^ng to thp fatpe'meilifldrit-Vas ^io .anfwered hj 
MeffVs. y/j& [the propofcr). Butler. Charllon, Griffxihs, 
Mifi, Peart, RolHnJiK, Spietr, atKi#^/>«.-'-^SimVtery 
Sngenipus Geotlemen haTc t^cn 3 goofl'deal'of pain:,' in or- 
der.lD CQDTince ui, thai ihii ductlian was ictt properly KriiN 
ed; and others iiare hintod t^ief^HiCthingjiDot confidoritig, 
t^H, from the railo of any two angles IE H T, eHl) and 
the ratio of their tangents (which ratios are here given) 
bpth tbe as^es and tangents. may, alnrays, be determined,' 
—^ — The fmailnefi of the angles in the care propofed (where 
the tangents are nearly in the lame ratiowith them) is, we 
prefume, what eoibarrajfed thefc gentlenen: Tbe in«thod 
•f trial-and-error (as Jt is called} whereby rooft of ^z^ 
Attempted the folution, being of .little or no ufa here. > 

VIII, QwEiT. 398 anfixtni hj Mr. G. Brownbridge. 

The placM of the three town* being reprefented by M^ 
C and 7", Ui the three pans of MD ■ 
(as-fp?cificd ia the problem) be denotej 
by 6x,a,and j>r, rctpefiivelyj tbeo a : 

^C=i +^-^,BC -"--''-—■, It IcM ^ 
' ' MC 

r.»„..,.G00^lt^ 



n L 4 B I E »' D I 4.R.r-E i. [ J^Cf^'SwD I7»*' 

;ifC = ^+6x + *"*. and Z)i: = j + j*~"-*j^. 

Now MCX DC\= Cf^) =. Ar^ — AC* % whence" we 
Ii»Te 4H)r> +»!4tf)(»— iiij'Sr = ff', or 44X) +itK*» 
— jjQjr = ;4j; which, folved, gives x =a "jmS^. There- 
fore MI>=i^tit, ^rss 11-136,. and i)T=:yi53. 

73? yiwf aafaiered fy Mr., k. Eutfcri 

SuppoliDg M, D, and 7" to reprefcnt the three towns, 
\tX.MA=(.x, TA=^io,x, BD=z St, Br= lo*, and 

iffl(=r) = ^! Then ftf trig-) «:»»^" a«:*^ = 

iff. fegments ^Cattd 5^; whenccC^p- + ^^,apd 

Cjff = - — ^^5-. BBt(by Eaciv*-)^-^* + ^T;* + 

aMA>iAC+ DB^ +BT*+^SD X ^C" C= Mr» 
+ .D7'*) = Mi)» (by Euc. 47. 1.); that is, io^ecies, 
905i.V+ii-tf* + iH^ =* + ii»ISor44x'+r84*«'' 
;^ji«»)(=fl}. WTience * is ftiind = .7ji*4fi : There- 
tlje rate;3t: whu:h he travelled was 4,1064, miles per hour.. 
. To xKs qaeftioD upwards of 30 true anfwers hav; -beeit 
rcoeived. 

IX. Q«ESTio« 399 anfuiereH hj Sir. H. Watfcm, ibe 

::■_: . ' .. ■ Pr^P9fir. 

■ 1-et P rep'refent the pole' of the earth, and X, C, and M 
the three places propofed; Frorti the 
latitudes and ion gt Hides of **i'ch il?e 
diftancea LM, L^*, and the contained 
aogie C LM, will (by common propor- 
tions) be found %%" 38', 51* I7',and4p'' 
55*, roO«fl''ely. Then luppofing ^ 
and ^D perpeiidicnlar \o LM and L C 
(0 bc'ma the required place)' we have 
Riven UBi=iLM) = i'.' .9-. LD 
X=i LQ^ii' 8i', iviih thf iWn of 
the-aogles TIX^. DLO, at the'bafts 
(the hypoihEnufe LO beiog common); 
wheace it will, be ( p:r fpkiria ) fin. 




XK4-LA MJiih £*i^-Z;i> : : co'tang. ^^^+^^'^ 

Gio'iTy)* tang-ot — — ' ^ = i*i.jV ; n*CTLee if £w 

35.19' 14'; from whicV^ and £#, we^hafe Jit? {= AfC* 3 
£'0) = la*^ st'-r and) iben,. i» the triaegle L-O-P; will be 
given iO, LP. and the angle C Z. /» (= Bj' »?' =: PLAf 
+ flZ,0); whence 0/'=)8'' *j', and Z IP0= 19" ij', 
being tha cifflkpl^pai «rtba witude^ anttthe toagitude 
from London, letpeftivelf. 
In tb« very fune muiiiftr it wu anfo^rfd by Hr 7. Mo/}_ 

■ifigeSraic StJalhn to tbifame fy Mr. K.'Yoong. 

Having fonnd (by common fplierics} LB, LD, and the 

Sg!e/).f..S^put ihctaniof/ltf =!fl^thai o£ LD=:h, 
e fine and eo-Coe of I>L£ equal to m and n, and thofe 
of S LO. aqi^al to * Vt/ijh refpafliwely/: TheOi Ac co-fino 
of D-J,Q feing CKpr^fled by «» + flj", it will be, per 

fphricf. yj- '_■■■■ ' C'-^d.)' : t«>«. W ; whence * 
■ '■ t,WT .+ ^ : * : : ^ ! tang. iOi ' jf 

= — ^ ; and conftqnently " = ^- ^ — tang.^^iff 

= 19° 14'! From which the latitude, and. lonffliude of the 
place are fouhd'tobe' ji'-i?', and 19° 13', refpeftively. 

Meff. Bamfitld, Birciaverenfii,. Boihatn, Charlton, Hap- 
ktnfiu, Spicer, and feme others, hiTC alfo given very neat 
algebraic folatjons to this problepi. Mr. P. George, b 



dncingihe perpendicular. i) p to meet the lide LM, (blvi 
itby common Ipheries:. And' Meir. Pfi/J-/ tnA Roliirjfon, a 
ter'finding LM tC; andihe angle CLMX^i above) cc 

x..-^.ie. _c.i 1 S.. I.", r Tur' r <" 



purethc'vlifftrence of the other too angle» LMC, LCM, 
which (becaufr O.MC^ C M) will alTo be the difference. 
af&M'L and.OCL. or of their equal* OLBundOLD; 
whence both thefe angles are known, and from thence LO, 

X. QiKSTioit 400 attfaured iy Mr. Hugh Brown, tit 
Prefefer. 

Pat&(ig;,%~.i^'of the iptqred- ctf ilf for one year, we 

(liril- (by dlfo61jiitlns at- fimpJe imireft} have. — -^ , 



?4 Ladmi" DiAKLEtt ISeigttenl jjjfii 

+ i——^ — ^ icoo. Tlie fiaAcoos reduced into juries, tai 

properly ordered, &nz— '-^^ + i^^^ , &c. = -4- ; 

397 397 794 

whence z = "OOJ7783 +'oooH96 +"ooeoo40 =: tooJsiii 
Thererore the required rate u 4'£f4, or 4ti33i^d. per 

Tie /itme ati/wtr/d ly Mt. John Hoiicy. 

■Let «"=rate per annum ; then X (accordiug to compooBd 
intereft, will he the rite for i month, x* for 1 moatJis. Sec 
whence iheprefeni «lae of 3S0L to be received at th? end 
of J months will be ~ Bg;. Hence we hm ~ + l^ 

+ ^+~ + |r+^! + g?=>ooo(per,«eft.);aiKr 

therefore x" — •i8x'— •i5«* — 'm** — 'ix'—'dj*' 
— ■iix> ='»j!- Solved, * = j'oojSja; and x" = i'o47ai* 
and confequSntly 4]. 143. 5d. the rate per cent, required. ; 
In the very fame manner it was anfwered by Meff. Wi, 
Sfvil, E- Mli^on, and H. Wal/iu. 

Mr.TL.VWtCfXi aitfmers il thuj 1 

' Xet X, 9.V, and jx be the intered of one pound for 1, ^ 

and J months, reffJeftively ; then the iotereft of loooL for 
3 months Will be jooox, and its amount 1000 + 3000 r, from 
which fuhtraffing 180I. then paid, the remainder 8so + 
30COX will he a new priacipaJ; which, in :i months more, 
amounts to Sto ~i- 4G40X + Cooox* ; from whence fubtraA- 
itiK itol. thin paid, the remainder 670 + tfnox + dooox* 
will be the principal (or debt) at the end of j months-; And 
by proceeding in tht fame manner with all the rell of the 
payments, the eg u a tion-refu1ting'( according to the queAioi] 
will, in its leaft numbers, be — 3 + 7i8x + ^Sjix* -♦- 
r4jo3x' + 14016X* +»a69ax' + 11456 x' + *4COx'=o. 
Hence y ^ '0038(09, and the rate, per cent, per annum, 
4I. IIS. rid. 

■■ According to (hi» )aft method it waslikewife foWed by 
l/LeK. Bamjield, Butler, Caodhead. and Ttolt, Whofe equa- 
tions exailiy ifiree. A great number of other foluiioaa 

have been received, upon principles fmiewbat different, 
which however' come Tcry near the truth. 

XL QUEIT. 



Xf . QUB IT. '^ot-an^tred iftitPrepefir, Mr, Rollmfon. 

' Let a dieaOtCTke number of the IlTing cor ref ponding, ia 
^e table, to the ^vea age ; and let the fucceediog decre- 
itientSr or the :iiiKnb«r9 chit die off yearly (for as long u 
ibxy cofltioue equal) be reprefenied", each, by b; alfo let the 
oext fucceedmg decrements (for as long as they continue 
eqtal) be, denoted, £ai:hF hy c% end die next after thqfe by 
id; and fo on: Putting r lo represent the rate, and P the 
valtie of the per^nity cortefpandioR : MoreoTcr, fiippofe 
that, after the deceafe of the propofedlife'^, the edate,- oc 
Uinarty,is to go to modier p^rfonif, and his heirs, forever. 
Then the probability ihat the life A fails the firlt year be-. 
Tag -> the vaJue of ^'a expeflaiion on that coatiogency will 

therefore tie i* X -i Roti the pnobability oiA"* dropping 

the fecood year being aUo - , the exptftation of £ thereoB. 

wiH, be - X -, ( - beipg the rJue of ;he perpetuity dif- 
eounted for one ytax). In th« fane-manfier the espeftatioir 
•fJ?;on the third yeai!iifill jqiiwac to be » — X -, antj oa- 

die fourth . ye>r rs -y X - , 8ct Whence it ii cridect, tftat 
iTs whole expoAaiicy, oirthe c4atiag[eBCTof the life's fail» 
ing in the firft interval, (m) during whidi the decremeota are 
eqna}, each, to h, ii truly dcbded by /■/* X - X : - + -^ 

~ + ■^, oCiM equal rFX^ X -i- .which i* 



aifo=r ri** X ■ ^ ■■ - , becliufef = -p^. Again, the 
(fecrentents during the fecood interval (») being each ;=f, 
the probability efthc life's failing is aoy aSgned year of 
this internal will therefore be denoted by - ; and the valuft 
•f B'l expeftation, on tke whole intirrali by — X - -t- 

?;^ =< : + p;^ x.i->=- = >" : X.-; + ^ 



-*■■-....+ J~ = rP^ X ^— ■^— • lO *e TCTyiatK 
roaoner the expeftancy on the tUtd intervil (p) ^ 
be = rP. X - 

^ — «.lL-" ri' ^"^ *c. Therefore, bvfialtcamgaJI tbwfe 
Taliwa together, -rfie whole eapeftaTioDTof- J and his Wr» 

coraii oxxi~ZSlxi l'+"~~ + '^ ~ "■' +—-~'' -f-. 
&C which, fubdufled from P, the value oftbe pevpetwlty, 

for the true value of the life ^ : But r!P is =: P + i, and 

— > " • „ ^ > S:c. arefliepreTe'rtTalueSoTiI. to be receiveS 

at the cnd'-otwi, m + iT, &'e,'^-fcifS; 'wJifch being fcnili " 
(from the t»bJe*) md-ntpta^oMd bf Af,- A^^^-S*! -refpe&s 
t;rely,_thcwlue of tha annuity «fiU bejP-»T:}«S^^.X.: A 

ftc, where the feries is to be' Awitlnue4 w it terniiflatW,- 
and where the c«-«fteieatofibe:Utt'tevm:ii«(U -be thelaltrdT 
the ()uaauiies #, <-, (/. Su:. viiJt a negatif fi fig*, the Deyc: 
letter w order beiag equal to nothing. ... 

XII. QoESTtoM ^9^.g^{1^a■f,d bj Mr. S. BamfieM. . 

SnppoGng CE and DF to be perpendicular' to the hori- 
zontal line ^B, itis-ciidcnt, from 
njechaniK, that ^E : BFii 3 : i- If 
tfacrtfore ECl.-FCf)Tzi = 3, jfB = 

« - 6. JCr¥CD +DB !=i!=: «v"d, 

^E ='3x, then will BF = sx; EF 
(= CD) = d~gy; and v'Tr+jTX 

(^/O + Vii + W'fl^Q)-*-"-^**' 

r;c, from the refolatioo of which equa- 

1;™ - L, founds; -31786; and from thttacc v^fr^ J'l^lflj. 

ijo,"and iTi? = 3'39a' ' . --. * I " •-! ', 

■ . -> ' 72* 



Ho> jtk Qj) iiTioHiAiicwBt**. X7 

7hs fame mnfoigrei'hj BirchoTerenfi*. 

Put A8 (= 6) = /,- C£ (= 3) = h, AC + e D + DB 
^(ssio)=/, and^C=x; then AE ^ i/xx,-^ b b,^ and, by 

die property of the center of gfaTity, BF =^\ii/*x-^i\>: 
-Confequ ently CD \=. £f) ■:=. /"— f Vx'i — *A, and JD = 
■y ^ ijrK— iaAi.' :WhenceweliaTt)c+/— fyxx— ^i + 

T v'lJ.KJc — ifiii = J. This equation, properly retiuced, 

will give x' — j'3j;(>_ io-8x + 3530; where >: is found 

= 3'H79- 

MefT. BevU {th« propoferl, Botham, M^i, Peart, Rel- 
-Unfait-, Watfajti and Jni'^i lent elegant lolutiont to this 

problem. 

. Xin. QutSTioN ^<s^ anfweniij Mr. Tho. Peart. 

From the giyen height of the motintaiD AB, and its femi- 
diameter BC, the parameter of the 
Barabola will he found = 11616 yards:*, 
From whence the curre AECmzy be 
conftrudted. Take AX = twice the 
be^t of the perpendicular fbot, and 
draur Kfll perpendicular thereto; in 
KM take the point M, fo that a per- 
pendicular let ull from thence, meet- 
ing the curve in E, Jhall be equal to 
the ftrai^i line AS; then join A, M, which' will be the 
lioeof dircAioa. 

Cat-coi-ATioif. Let d— ih« height of the perpendicuL' r 
(hot, and ^ =: iifirfi = the parameter, AI} = x =: L F • 
then ME (= .ID + AIC)=^^d^ x. DB= -^ax.zxA 
■AE^Vax.-i- xx<tid+ X (=: MS); therefore* 
= ■ *_ , ~%%i-iti yards, and ^£{»rf+x) = i6»s-3a3; 
from whence the angle AED is found = 7' (»' -g». the 
half of which-being [j*ken from 4j», there remains A" i* 
ti'Kuxht angteof eleration LAM. fV.IV.R. 

■■■' ■ ■''Tie'fa^e unftitred ■ly-Mr.'^iM'zt'TiaXx^ . 

fena-diaiwtei tfCoftJrfbafe (=1640) =: f . and jhc do"- 
*^ J b!c 




fale impetus (= i<too) = c: Tlien, luppoCiag E to be the 
place where the ball (vfaofe path i> ^ HE, uid GrS direc- 
tJOD ^f) impinges on the furrace, let AE and ED he 
idnwHi the latter pafaliel to CS, and let jiD = x; Mid 
then, by the property of the parabola, DE* = — *, aitd 

tiierefore, ^5 = i/~^~ + x*. Hence bccauie the di$. 
it to be a m w. «e haie (by ^n^ibiL's .Xxercitei, p. 191) 

V +XX — X C= AE — jiD = e; from which x 

:^ ,-~^—=:ti%-jij=:JD. Whence the angle £^i> 

=^Si" 8*; the half of which i^tj" 4') iithe true angle of 
elevation (.HJF). IV.IV.R. ■■ 

Meff. Bstiam. Mofi (the propofer), nolUnfoi and IVatfin 
anfwer it io the iame maoner. Mefl. Bavifithfv:dA.CbarlteH 
give the inreftigation by a neat fluxionat procefs, which 
room will not admit. 

XIV. QuBSTioN ^o^anprntrtdhj Mr. Lionel Charhofl, 

a/Whitby. ■■; 

o-ven ben 

JVF;W and.G^f feaions . .... , , 

folitl perpendicular to the axis y^'-t j ■ 

let PF, CF, and PD be drawn; C^:^^--^' 

piming^C = r, PC-a,AP = f, ,.., 11. >-^ ,)- 

PM^f, PD^g, PH = ^, and ^/ rf<r^-^L 

PF=z. Then the efFeifl of the at- Cfl—'j^y^^ — f 

traflion of all the panicieft in the _ -Jv : — n 

plane of iha arde G H F, on a cor- -O . " -« 

pufeie ai P, will, it is well, luown, 

be as J —^ - ; and conlequeotly rtie flaxioo of die .attraAit» 

of the fegment NCFM as x — '— ; Which (becauft «» 
+ 2» + a«>r = »■», aod thereforq f --■ ^■^ , ~ " ' ^ ^j,^ ^ ^ 



— - ) will be, reduttd w * +-^ ^ - ^'* X J ly^wltvcof the 

corrofUd'Aoftt isi.x.-^ V ' ""^Ji ' "' ' ^" !' Wluch,"#hett 

- ■■ - , .. ^-.i . -j^i^ 



No. jj. Qu E sTioNi.A»>vttiD.* 19 

*=«■■= «, becomfes « ■»- ^ - y -- '^- . — -■! - for.tfie fbrU 

of the upper fegmeot NAM is thedireftiM ^»^. 

In the fame manner, lakiogfff below N M, the SuxW 
of the aitraflioQ of the part NG'FM -vf^ hc,'Jiitl, ex^ 

red Ity 

attd x= ; (= Pi)) gires a + l/^S~^Sj —?if* fc, ^e 
whole force ofthe lower fegment NB D M in the.oppotte 
direftion PC. Hence we hate ?"+ ^'/J-^ ' ~" '-^ ^^ 

" ^ ^i^ffT^ '■"*"" "^ '■"" "^ * '-^ "^ '' 

= ^ X i'ff —gg. Buir = r — tf, ff—rr—aa^ and ^ 
= Vrr +. a a, fo tbar, by fublHtution, »r> — 8a« a:' 
V't +«fl X ir' — 4a'; which, order'd, gives iia* — 
8r'(i +,3'-* = q.;- where, taking r = i, we ha»e a ^ 
o-4tjo4i8-. -.Therefore the raiio of v^P to CPwill be that 
of o*j769i;i to c*4ijo4?8, or as 4 to 3, nearly, 

^)^ ""t^r of »>ep* nea. j;.!mion to thii proplem (whom" 
we Ihonld be forry to djobbge \y »n improper ftep) will, 
we bope; %aiiAdty eScirie our fffvihft preference to tttt' 
above; as room would not poflibly atTmu of both, and as 
The flaenis, (aere^ maybe oompnehendcd by comnkiB readew,- 
for whoM improveinent we are felicitous. 

XV. QuisTioH 405 anpmtrei hj Mr. T. Mofs. 
Diviile the g'Tcn erplatiqn by^ , and you will hate 

3 33 

beconies J +^ ^ J^= ^ (a conflant qianiity); 



?"!X~.-*^ \Ta.».7* ' ^K «<^«wMtir;v,. = 



^4- 



^^ X arc whoie tangent is 7-7^2^ {to radius ») +•* X 

hyp. iog. ; where rfaod e may denote any con- 

flaat quantities at pleafiiff. 

Tie fume anpaierti fy Mr. Patrick O'Cavaiiali, r.**^ 

Propofef-. 

In the given eqnaiion [.xy — xj — ay — ?^ =: . o)- J« . 
— ■^r^^ be wrote in the place of;' (fo ihat^ may become 
' the quantity flowing nnifonnly) then will x^ + x X ^ 
+ «xy~X'==''' <'^i« + «' + '»^-^ =o^ 

whole fluent, it is evident, wiiJ be xx + «x -^= ftme- 

conllant quantity, let it be ey, lb fhall >'= 1 i X - 



andconfequent]yj'=»|' Vt-X-^ + ^X ij^ beings, 
ttie aieh whofe radius is i^ and tangent -^—T-ti =.th» 
hyp. log. of — ^2 — > ^""^ '^ """^ "^ *''y coartao* qnan- 

Mr. A. W. (whom foe particular reafons, w£ Ihouldbe 
glad to oblige) will not, we hope, take it amifithat his fa- 
ction to this probtem was not inferted, as his teaibning 
upon the correflinn ofthe fluent <tbo' wry ingenious) is, 
nevertheleis^ dcfcitv^. 

• That the fubftitution of — -r- for /, '\a any fluxion- 

ary equation of the fecond (or any higher) degree, caufes . 
no difference in the equation of the fluents, ■may be. ^a«,flp-;/ 
nioBtlrated, Suppo'le ihe relatioa of the fluents to be ex- 
pi«0«4 by d>e geaeral equation j- =s ^''' + Jx" + C;f?, 



No. j& QyisTioiTs A^i wtltin. is 

&C. then 'til evident duu^ ^W'^x *~ +aBK 
+ p Cr^~', Sec. And, ifwbe-nude conftapt, we AtU, 
by taking tbe_flaxion a fecond.lioie, havc?^ =:ift.m— i> 
-^x" ~ * X + n.it — iBx' ~ *i,,ftc. B« if i't«o madk 
conftant, we Ilnill then bare — '^ is te . >« — i- rf «""*" * 

*+«.« — 1. 5x" — *x, jfcc. Therefort, fceing-J' wd 

— i~ arc bdth egual to 0« and the fime quMtity (wi 
m — LAx" — », &c.) "diey touft neMltarily be iqtiil t^ 
tach otb«r, and cbnfe^ittndy J = — if . ^ 

lo like mitttftr it wfll tfmftir tbat>=:'-44*^.'"-.-^ 
for, byiaking again, the flaxtod) (ifthi prCceAHii «((ua* 

■*i ' ■"'"'•'" 

ftc. and — ■^.- =jB. m=\ . ^*"-^»+ b .» — i . J«"~'* 
Ice (making x conAast in the -fbnaeraad > in tlie Utier) 
there jriies^ (=m.w — i.ot — s>v?x'"~' ' *, ftc.) * 

— il +*'!^ J and frem thence j'sSJL^— ^* 




P«il« QuBiTioM anf>atered hj Kv$ifnT>i(. 

Let P; P , and J! reprefent the three pons, and^, J,ind 
C the (hip* fuiinR from thence, the 
former iwo in the right lines PS, 

fS. and the latter C m a. curve line 
CE, whole nMure rauft be Tuch ihat 
a right lioe ^^^ palEng through A 
aod 3, ma; always touch the cutve 
in that very point where the Jhip C 

then i». Let £ he the place of the 

flup B wbeoM^ airiTCs at S, the ister- 
feftion of the courfes, and" 6" is come 
upwithiJ: Let alfo J/be to S£in */ 4- i ~ 
the ratio of the given celtritles, or ta. Ui -^ - 
P5to^£T DrawG/Syjf.andmake ^ 
• AH parallel thereto, acd CK and ■ - 

JIMparalfsi to^E5. 

It is cTident, tbar SH and EB will be always equrf » 
each other, being each to AS in the conlUnt ratio of 5c 
ro J/, or of the celerity in SJtothatin AS; yihenceBH 
ubdBS mufl likewifehc equal: fiuti^by fimuar trianRles, 
AH : BHiES) :: EL -.BE. und El: AH :: ES : 
SH lB£i: From the compofition.of which propofitioofc 
wehaye SE* =. —■ X EL -En%EL(Sn beiag drawa 
to make the AESn — ElS) which li a known preperty of 
the parabola : For in the parabola (fuppofinR p to deoote the 
poramererofany diamete^£;W)-h ir well known that CiT* 
= py.EK, and \i\MEL^EK, and confequcntly £2/ = 
iCK; ft) tbat.4£' C=if:A"') ■= ip.y.EL; whence, it 
not onlr appears that the curve n a parabola, bat that E n 
h i of the parameter thereof, correfponding to (he diameter 
A>/M. ■ "^ " - . 

To determine now the length of the arch ECR, &£. we 
have, in the AESI, tha raSo of SIxo SE (as s to j), 
and the contained Z5. (= j6" jj'): Whence the AS.E2 
Cor MKC) which the ordinate makes with the diameter 
EM, ii found = W s^i'. Agaid, ChceZ.^ = Z^ we 
hare PS - P^- n, and ^£ (= i'PS) - 7'a; dierrforc 
RM (=»:?£) = 14-4. and ^R {=G ^^^E X g^i^) 
s i4'oSG = the required diftance of the port R from the 
port P. Again, (by trigonometry.) ^S = ij'JSJ?. SE 
{x^S—^E)=:6ii}j, and £m = 4*41; which, laft^put 



Ho. ifi. ■ E c L I » » E J. «j 

=!i5, aadletthecoGneaf the Mtde MKCiW s69)=n: 
Thea (fuppoliDg EK"=i », Ukd CX^j) we have (oy the 

prt^rty of the parabola) ti k ^ 7* ; whence x ^ ^, and 

conrcqucBtly Vj* +»iwj>: + x') the flu*, of the arch £(? 

= T V** + * *'«> +J'* ; which, by putiiDg v=mh+jaiid 

i^s ht/t— mvt, will be transformed to j V^ * + ii» ; 

whereof die (corr^ifted) fluent will be -^V^X+Fw^l*! 

+ -TXhyp.Iog. — ■ -t ■ ■I '"" : From whence (by taUn^ 
j>= RM— i4'4) the diftance fl£ run by the ftiip C is fouod 
^ J9'77 miles. , 

Mr. L. Ckartism, Micromtgat, Mr. £. kallinfon, (the 
pTOpofer), and Mifs Frances Harris (whofc performancet 
ar« an honour to her fex) have gi»en elegant folutions to 
this problupn, by a fluxionary calcuiui founded cri the pra- 
perbes of tangenis; fome of which folutions wefhould nave 
tiflertf d, coTiid we poffibly have found Toom for them, 
Mr. Bamfield truly dciermines the diftance^^^, and, by 
■D In^mous ajproximation, makes the diftance failed by 
d>e ihip C to be i^'Sj miles. 

■ Wfl* is Mifs Francu 

The Fara^Ok anfatrei Ij Mr. C. WUJbore. 

Aiigbtlioe perpendicular to the plane of tbetwogircK 
lines, at the point of their wincourfe, will be perpendicular 
to themboth. 

Eciipfa iniy^ 6, calculated fy Mr. R.a . Hulft. 

There will be only two eclxpitt this year, botK of the' 
fun, and both invilibJe to the inhabitants. gf.Qrew Britain. 

I. Bifarch the ift, at a in ihe morning, theTun wjH fae 
edipfed in M it degrees.^, ThiS will bp a great tclipfe, 
total and central, inihe Indian fea. ■ ' ■' . 

a. Aaguft the a cth, at 7 at night, the fun will be totally 
echpfed in iiji j degrees ; rijible at Jlew Spain, Japiaica, 
Terra-Firnaa, and places adjaceob 



.T*<*-quondam.frieBd5-at market »^et, 
■ ' (^hnftieephad-boHRhft Hodge pigs and geefc; ■ 
Who, whilft a chearjut poi they took, 
- A change propns'J, aod bargain itruck : ' - 

For cv'ry ihecp, they did agree, 
-,Apigaiii,Kqoft tl(e prifieiijpuld-i)e... , , ■ 
Hod^e had ten pigs lefs than he'd geefe, 
. ^faiEh.UI w«te c^are'd. fi* groats a-piece ; 
" ' By computiiion flirevid 'twas found, 
, That pigs, and geefe". weie ^^f;ib^£ pound; 
" ■ And that fhey wert in DTimber mor« ,- 

Than aH JoliQ's (heep, by four times four. , 
— — Now fira, froni hence,' pleafe to declare _. ^ 
What number ofeach fort ch^re were: ■ ^ 

Suppofjng that, 'fbfjohn's whole flock, 
Hodge, in excha^g^t'gave Ml bis ftock. 

■ II. QuESTioM 4t37,,fy Philo-PefoB. 

lu-^.ravcn tri^gje^ ip irifcribo ^rhombus,_havingonc o£ 
itsa|i8"I'V.P<Hntacmn»;id(»t with a gi^eii point in tbcbafp. 

III. Question 408, Sy Mr. R. Ybupg, Wril/ag-ja«fier.',. 
in Chefter. 
The (ides of a qaadrangnkr 6eM are known tote. 9, u>^ 
._j !.-:_. refpeftivdyj And, if a diagonal be ther'- ' 



drawn, the part included by it and ihetWA flioKe.ft(ides 
will be to Ac remaiDing part in the given proportioii of 3 ■ 
tff.;: Bron.bBnc«tbe'Gont£ntoPtbe 5eldM.r«qHirwt-::' 

- IV. Question 409, ij'V'^r'H.W^liWi., ', . 

To determine a point in a given triangle (whofe fides are 

li, »p,"ani 14 inclie*) from Whence, peipendiculars being 

let fall oii all the tides,- the fdird (or coniinutJ produft) cou- 

tninfi4,UDde,T:thcni, ftill ba the great.ell ppllible. 

V. QuESTrbM 410, ivAIr, WalterTrolt. 
The diftances of the three. corner3:of a rigHt-angled tri- _ 
aogular'fieldi from a watering-place within the ftld, are' 
known to be j,8, 50, and fii perches, refpeftfrely : To find, 
frim thence, the content of. the field, it being the greatelt 
ike-d«ta will adniit-of. - . , 

W. Q«E3<- ■ 
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VI. QvisTioM 411, h Mr. J. Atb. 
Being on a jonmey, in lat. ji^ 30^ N. the third of April, 
>TJ5i in the afternooD, I ob&rred the two interfe^onl of 
the inner. part «f the interior ritin-bow with the horizon, to 
form as an^, at the place where I {tood, of 60* : From 
which the tine of obferTatioD is required. 

VU. QoESTiow 41a, if Mr. Chr. Mafon. 

The hnman llage is three- (core yeart and ten; 
So Ihort the fpan ! yet feldani reach'd by men. 
As man's quietaa ODKht to be his care, 
*Tis now high time Tor Mafon ts prepare. 
The rsllme yeais that o'er my head nave flown. 
If yoQ would know, they're in the margin • fliowo. 
* Viz. ti + x+y + z = 1734. f* +>.-■ +j' +i!» = 
aSjoj7i, ■pxjj; = 3140960, and jr = z ; r being the year of 
ny birth, x the month, j the day, and z the hour P-M. all 
which arc required. 

VHI. QvBST. 413, if Mr.fM. O'Cawnah, ./Doblia. 

(AddreJJti to the Ingtiieut Authors (/" thf ijiti Mad 39J/ 

Ah ! mnch, my friends, X mourn your lot, 
Who have fuch woetiil help-maces got : 
Both dots aadfc«ldi! oh, dreadfulcurf^l 
Bad daughters too 1 What can be worfe I 
Yet hear me, and to eaft your grief, 
I'll teach you what will yield relief;* 
Bat like rare noltrums, little known, f 
In myftic terras it mafl be Ihowa— > 
For brother Philomaths alone. j 

This powerful fpcei6c is denoted by -a word coofifling of 
fire letters, and thefe have their places in the alphabet ex* 
prclled by the ralues of a, in, x, y, and z, in the fubjoincd, 
equation :f By means whereof the important myftery may 
be difclofed, and that, without havtrg the root of any 
equation to extraA, higher than a quadtatic. 

+ V1z.™' + s» = 8g;wz + TO + a = J3; ^1£±^ =a 
., x>+»i -,,, u'+x' , 

Diarj Math. Vol. HL D tX. 
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IX.QuEBTioH 414, fy Mr. E. Rolliafon. 

tisam B 
1 given p 



A beam BC fyJr/r. ta ihi faJution) is to_be Aipported 



n of the prop, fo that the beam j4 B 
wiiercon tt (lands may bs Oie leaff fubjeft to break, or fo 
that ilie force, whereby it aflually tends to break, may be 
to the wliolo force it can fuilain in E at the leift ratio polE- 
bla, the chickneft of the beam being sTery-where the fame. 

^. QuESTioK 415, hy Mr. Hugh Btown. 
An ufurer lends aoosl. at 5 per cent, per annum compound 
iotereil, which the borrower is to clear off by quarterly 
pjvmcius, riz. il. at the end of the iirfl quarter, il.atthe 
end of the fecood, 3 1, at the end of the third, and fo.on. 
^uere. At what tinae will the debt be the greatcft poflible i 

,XI. Question 416, */ iT^r. Tho.^Mofs. 
Suppofe I* half-pence to be thrown up, and thofe that 
come up heads to be taken away, and the remaining ones lo 
be Ihro*n up aRain, and foor, in the fame manner, till all' 
tlie h:ilf-pcnce have been thrown up heads: 'Tie propofed 
^o find in what num.be r of throws, according to an e quality 
of chancel, this may be e&eded. 

XII. QuEjTios 417, h Mr. W. Beril. • 

Suppofe that a chain is to be fufpended, at its extremes, 
by two tacks, in the Ikme horizontal line, at the diltance of 
10 feet; To fisd the length of the chain, fuch that the flre6 
or fores thcreofj Upon tlie tacks, may be a minimum. 

XIII, QuESTiOH 418, Jr Mr. Tho. Peart, 
- Suppofe a mountain, formed by the rotation of the cate- 
naria, whofo fupcrficJal content is c^iial to the fquare of its 
l^afe diameter; ;<nd fiippofc two equal pendulums, one at 
riiefoot, and the other at the vertex of the mountain, to 
be t)ut in motion the fame inSant; and that at the end of 
si' 4 flours, meafiired by the former, a cannon Sail is there 
difcharged in fuch a direftlon, as to fall the fartheft poflible 
upon the mountain, and arrives at the vertex at the fame 
iuftant the pendulum there ha'v meafured 14 hours : It is re- 
quired to find ihe mountain's height, aod the v^ocity with 
•mkitk the ball U diicharged, 

xir. 
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XlV.QuKST.419, 4(r^r. R.Wefton,Difcip. LandenhV 

From the eqtution a'y:=a*t* — j*x* !c it propofed tn 
find X in terms of y, without firlt finding/ in terms of x, aoJ 

then reverting the ferles. 

XV. QuEsTios 410, ij Mr. Pat.O'CaTanan, e/Dublin. 
To find the fata of tlie idiinite feries i — — + — - — -' 
&c by means of atculit sf cs ami Iffi;!' 



1^.-1.5.6.7.8.9 
riihms. 

Prizi Question, fyflfr.H.Watfoti. 

Aperfon beina to pafs from one place .^to anotbfir J, at 
the ififfince of three miles, between which phcts ihere lies 
amorafs, is defiroua to know the. path he mad dcfciibe, an>t 
alfo how far he muft travel, to Detform hU journey in the 
Ihortelt time pa(&ble; the way, by reafon of the morals,' 
being rendered fo bad, that he can only move with a cele- 
rity every-where peoportional to his diftance from the cen- 
ter thereof, lying one mile diitant from ji, and two from B. 
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^lejlions anftwered. 

I. Question 406 anpaiered hy M/iJl^nJoazih. Kimbelf, 
0/ LeiceKer. 

•Vo/a chang'd ten flieep, at ten * i-picce, • Siil/in^ir 
J For eight fmall pigs and eighteen geefe. 

7hi famt anf-werid ty Mr. T. Barker, a/ Wellhall, in- 
Suflei. 

Let X denote the number of pigs, and y the price of » 
pig; then wiil * + id be' the liumber of geefe, and 2x — 6 
(he number of ftieep; an d there to re, by the q.ue!tion,.ar/ + 
x-\-ia X i =: 100, artd ar ~ 6 x jr+T = too. From thd 
firft eijoaiiftB.ji = — — a; and from the fecood y = 



*t Ladies' D^Akiit. X.^tigbten^ tJST' 

100 

j,^__ J -~ »i ■-* So x 9Sf — 6 a idojt: whence x= 8, 

ftnd f s: S. Tberefbre ttore were 8 pigs, lo flieep, and iS 
Xeefi. 

Tie/amr an/wertJ Sj Mr. Tbo. 'Willcm. 

I^ X = number of pigt; th^x + io^namberofgeele, 
aod »x — f^Dunber of-fhe<p; whence »i-t-io = price 
«ali the geefe; loo— ax — ao C=8o — ax) = price of 
*U the pigi ; and -— — ( — — ») the price of one pig j' 

and coofequcDtly -~ (=; the price of one flieep) which mal- 

tiplied by the unrnber of (heep gprea — X »x — 6 = loo » 

Hence i£ox~4Sd = too*, and x = 8. Therefore there 
were S pigg at S fhillings each, i8 geefe sit a ftuUings each. 
tad lo Iheep at lo fhilJinga each. 

In the fame manner it was alfo anfwered by Mr. C. Artn- 
Jlrong, Mr. JV. Baxter, Mr. 7 BerafordfJUlT. Turner Bqfion, 
Mr. G. Crabbe, Darn Doitaaehl, Mr, Jo/. Farringtst/, Mr. 
r. Thtcber, Mr. ?«. ff//^j, Mr. £. Grimihs, Mr. 7- -ffrtws- 
JS«, Mr. /r. KorvfT, Mr. G. Hich, Mr. ^. ttu4fin, Mr. Tt 
HuJjiit.Jicvinis.yit. IV. Lit.yix.iV. Litf/m^iAt. Jof. Lord,. 
Mr. 5. Lydal, Mr. fl. jW«r/, Mr. R. Morris, Mr. ffl Pa- 
Irick, Mr. /r. /I/p*on, I*, yilex. Riruie, Mr. T". Sandliag. 
Mr. W. 5/o^tfr, Mifs 5. T. Mr. ff*. nr«//, Mr. R. Ttrry, 
Mr, ^. Tbemp/on. Mr. 7. K/cs/j, Mr. /i. ff'a//»», Mr. jC 
Waokotf, and feveral Oiners, 

I[. QpHffTioK 407 tn^'oicrfdlj Mr. Abr. Eothattt^ 
CoNSTRwcTioji. Prom the yerteit S» of the trianglej, 
ih rough the given point D, draw BDP; 
to which, from /i", apply j^P equal to 
the bife ^CidrawiOf, FG, OH pa- 
rallel to A P, AC, and /"D, refpec- 
tirety; and the rfiing « done. 

For, byfim. As, ^P:f/) (;: 5-/ 

: BF) :: AC : FG- bat .^P = ./C 

, (by eooftruaioa] ; wnence FD — FG. 

The fame anf-oiered bj Mr. T. Peart. 

Dr&w BD from the Tettex to ihe 
given point D; and make AM pJiralUl 
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Demoh«t«atio». Let BD cut fC in /V. The rriannre*. 
ADM ij\dDFN (becaufe of the pariJlel lines) willbe 
fimiUr; whence ^M {/tC) : DF :: AD : F N ix JC '. 
FG; and conlequeoUy Of =:f G. 

Methmj of Calcuiatiow. From AB, AD, and the 
^"OJJi, the ^BDC (=MAD) will be known; tronr 
which and ihe given Met AD and AM. the Z .^i?f will 
alfo be Iwown, and coofequently the lidc DF. 

^Au aigelrmic Sdutinn to iht fame hj Mr. W. Smith, - 
«/ Irthlingborough. 

aAdiJr(=fC)=:x:Theoc! J :: * (FC) : Bf = — j 
whence f^=f ^iandcoofequentty c ^1 +rf'=.v*. 

Which folTedgiT«x = -^^ + N/c* x - ^ '''' -h -^^} ' 

. Accordiag to the former of thefe mcchoils the problem was 
conftruacdTjy Mr. O'Cavanah, Pblla Pefit., Mr. E. Roliin' 

fwt, Mr. IValtir Trait, aad Mr. N. IVatfin. Algcbiaic 

folutions to the fame have alfo been rcceirod IVom Mr. S. 
BamfieSd, Mr. W. Baxter, Birch<merjiifir, ilc. L. Charlieih. 
Mr. y. Viearj, and many otheis. 

ni. QusBTioii 408 aafwered hy Mr. Wm. Kingftcn^ 
of Balb. 

■Let DFGffhs the quadrmgular fteld (fee laft figiirclj 
then, fince by a well-known theorem,- the are» of rhc I'lanale 

if O'G be pM = X, we Ihslt h ave (beca ufe FO is tpvcn =; a 
and/)F=:io) DFff^i V'je. — /• x'^—V. And io 
th« ve ry fame manner, the area of DffC will be =: J 
Vjso — i' X x' — I : which being, i-o ihatofDFG as 5 
to J (by the naelf.) it is evident that ?.£ 1 f. \: £zg — x* : 
i6i — <*; whence xx =: iS(J'5; and the -rea /JFG :^ i 
V'94'S Xa*J*J = 39'J994: and confequeniiy, ». X '9-i95« 
= lOi'Sii* C=:iQac. jr. aJp.) the coateoi of c!^ fijli ... . 
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In the «ry r»nie manner it is anfweredby Mr. Ja. Beret- 
firj, Mr. 7. Bujleii, Mr. Mr. Botham, agd Mr. W. Trcit. 
—It was aifo truly and eoncifely anfwered by Mr. W. Allen, 
Mr. S. Bamfifld, Mr. T. Baritr, Mr, HT. Baxter, Vfr.Jq/l 
Farringttn, Mr. 7. Fletcher, Mr. ft. f/;Vefl», Mr. >. ffr/w, 
Mr. f.HampM, Mr. C. W«i/, Mr. /. Hndfin, Mr. »; 
Smith. Mr. »". S/oirr, Mr. /*'. Ttrril. Mr. K. T^rrrr, Mr. 
W. Thompfia, Mr. 7- rinrj, Mr. T. #7iyn, Mr. 7- /Keo/- 
eo//, aua leveral others. 

IV. Question 409 anjvtereihf Birchavcrenfu. 
When FG yiFH y. FI is a maximum, the produ# 
thereof by the coaftant quantity iJB 
X IB Cxi ^<: *i*l !"f» tx a maxl- 
mum J rfiat is, the produfl »f the 
three parts ABF, BCF, »rid ACF 
of the givea triaDgle, will be a maxJ- 
muTn, and coDlequeDtly ibofe pans 
equal amoDg themfelves: fince it is 
evident (from Euc. j. a.) that the con- ■ _-^ , , , ^, 
tinoal produft of the parts of any giren Anr r — It 
quantity (whatever their ntunoer is) ■"■ ■"-"■" J* 
«ili be the greateit whea the parts are 
•II equal: Therefore, JBF being =1 f^S^ it is evident 
that FG will be = J "f ^^^ perpeoificular falling from G 
upon ji B, Sec. and confequently, thai F will be the center 
ofgravity of the given triangle ABC. Hence the three 
required perpendiculars are found 10 be i'lgiji 4'4C9J, aot) 
•6'6i43> md their continual produA — ijVjj- '*'■ W. R. 

Tie fame anfoiered by Mr. WaJteP Trott. 
Frtwn any point F. jn DE \\ to one fide AC of the tri- 
«ngle, conceive -1-9 FG, F H, and Fl to be let faH ; then 
FG being in ■ conftant ratio to DF. and FH ta FR, it is 
evident, that, when DFxFE is a maximum, FG XFH 
VT FG xFfi X FI Cbecaufe FI is fuppofed to continne 
the fame) will likev/ife be a maximum ; which therefore is 
Known tobewhen FD^FB, or when AK=CK, fupofing 
the right line 5>"A'drawji meering^^C in ^. Henceiinp- 
pears Uiat (let the diflancc between D F. and AC be' what it 
Will) the quantity FGxFHx Fl cannot he a nraximum, 
tinlefs AK-CK: Neither can it be a maximum (by the 
Tcry fame argument) unlefs AI- (fuppofing CfL drawn) it 
sz JJI ; therefore it mult be fo when AK= CK, and AL 
ssBL: Whence the eonftmaion is nianifeft; the :*iint F 
Kijuired being the ceoKr of gr^nty ftf tbetriuigle, and the 
three 
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three required perpeadicalars eciual to Vv'7. sv"?! and 
iv'?. 0r4'4O96, i'3915, and 6-6144, and the content of the 
{olid conuined under theni = ^-^V? = IJ4'33 cubic inches 

^ Fluxhitarj Sifutiaa to the fame't hj Mr. W. Allen. 

Pat AB^a, BC = b, AC=£,FG = x,rH-j, Ft 
= z, and the area AB C (= i58'J4j) = d; then ax + ijr 
+ f 2 = id; asd Kjrz a max. which faft, when z is exter- 
minated by means of the former, will giTC » dxy — a x'*j 
— 'bxy', amaz. from which, bppolmg ; inTariable, we 

bwre %dyx — %ttyxx — ^*x^o; vheBcej>= T" "" ' 

AgktB, by mafciog x invariable, we get (after redaAitm) 

%d—aK —, , %4~ax %d—ax , 

j= V — . Therefore - — j = — -7 — '• ■whence x 

Mdjyz=iS4'3i- 

Accordiog to the firft of the three foregoing method» the 
problem is reftJved by Mr. £". Roflinfea, and Mr. H. Watfinj 
and according to the laR of them, by Mr. W. Bevit, Mr. R. 
Flitcan, Mr. T. Peart^ Pewwiiw, Mr. *". Statlb, Mr. W. 
S^ctr, and fome others. 

V. QuiSTioN 410 anfwered ly Afr. Pat. O'Caronab. 

Let ABC reprefent the field, and D the wnerinir-place, 
Let D £ be = and j to AB, idler- 
fsfling CB in F, and let BEtnACE 
be drawn : Then will the trapezium 
BDCE {-DE XiBC) and the . 
£>:AB C (= ABy.\BC) be muw, 
ally equal to each other. Moreover, 
fioee CE' —CD' (=£/■• —i>/-') 
= ^fi» —JO', it is evident that 
fff^ ^flfi* {AD*)~ BD^ + 
(TZ)' ^roiii which Cj? is given (= 
1q\ Therefore, all the foar Hdes of 

the trapezium />6'fi J? being given, the area will be a maxi- 
mum when the figure is inlcribed in a circle. But the 
reaangle of the two diiaonils of any trapezium infcribed in 
adrde is eqaal to the fum of the reflangles oftheoppofite 
fides: Therefore Off X J C= OCX BE +DS XCE- 
the half of which is (= 1880 perches, or 18 acreO the true 
ucl fought. The s«ometrical coalfru£tion from hencs is 
Tcry 
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very eafy; for (by fira. A's) DF'nto B F in (he given ra- 
tio of CO kBE (or Vfl). therefore, having firft drawn 
two -L lines ai pkafare, in the one of them take BG=: JD, 
and il (O the other draw C// = CZ>; in tf« (when drawn) 
(riko 2/; of the glren lereth ; and from D, to B ^ and 
^ f, apply fl^ and -DC aifu of the given lengths ; froqi 
whence the points ji and C, and confequently the A i4 BC 
itfelf, wGl be determined! 

. *y Fluihnarj Solution to the fame. By Mr. J, Honey, 
LetjfD = 6» = *, BD= j8 =i, CD- so = e, and 
JB i: x; tbea x : a + t t: a — & : '"-^^ - aiff. . 
fegments of the bife; whence, putting aa — Ai zs n, 
we get ^'' ■ "^' - T= I a.= DF; and Cp. 47- i Euclid) 



B.f — i_^4i. xt ,_ X* r+- a nx*.— a'; alfo C7F = 



» r-n' ; and confequently BC^: 



re:4^ft +i>r, 3ndWg «cf + tff. Hence V'-x' —j;*~«* 
+ v'^k' — :<* — n' = 4 times the area-^?5£7; whofe ' 
fluxion being taken and made = o, we thence_ get x* — ^ 
mz-.-Mw ^yi = — a' ; iblved, x = 78-3415 perches; 
Wtience JC= 73'J*»3. and the AnAu4BC^ i2 acres. 

By this !aft metlicd, aqd the fame fubitituiion, the pro- 
blem is alfo atifwtred by Mr. If. /lUeii, Mr. Jbr. Botham^ 
Mr, C- Charli'>n, Penav'iut, and Mr. W. Spiccn wliofe fo!it- 

tions are equally neat with that above. Mr. Peart, (who 

gives the folution without fluxions) fays the angles BAIjf 
indBCD mult be equal to each other; the truth of which. 
is'eTident from the foregoing conftrudlion : For BED, 
wliich is = B.-4D, rauft necdlarily be =: BCDi ilandiog 
•a the fame ardi ji>. 
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VI. QuEtTioH 411 anf'\otred hj Mr. L. Charlton. 

^t O be the center of the Iria, E the eye of the Tpe^tor* 
"a Ej4CB the plane of the barizon: 
Jhen. MAE be taken as the radius, it 
"» evident (froin the writers on optics) J 
that OAvUl be the fine of an Z.IJE0) 
"f^" 17' = '6a6s; from whence aod I 
/»C, which is given — Gn. jo" = -c, OC . 
's found =: -4099. Then in the A £06" « 
(right-angled at 0) it will be, as £0 (=: , 
■74*8 = cof. 4o" I?') isioOt, foisrad. J 
(i)to the tang.of OffCssS' 15' = the , 

depreiGoo of the center ol the bow, or the fun's altittidet 
From which the time ii found ] h. ij m. afteraoon. 

Theftmt Mnfvurttl fy Mr. Samutl BamfielJ. 

BO) of a great circle of 
.rfidepf ihebow^Sf ic 
thereof, is (according to the writers on optics) =40° 17' 
Therefore in the ifoceles fpherical l\AOB (where ABvf^ 
prefeots the horizon) we haye given AO = OB = 40" 17', 
tn(iAB = ^''; whence the perpendicular (7 (= the fun's 
altitude) is found — s8° i j' ; and from thence the titoe of 
oUcrvaiion 3 h. ij m. afteraoon. 

VII. QvESTioH 412 attfutfreJ. 

Making a — 1734, i — a8joj7». and e = 3S409£o, we 
have v^j=:a — ax, vv+jf=6 — txx, and t>/= — . 
Vrom the fqoare of the firft of which equations iiibtraft the 
double of the laft, fo Ihall v» + j' = «' — 4"' •+■ 4^^' 
— — = 3 — IX' ; and confeqaently X* — — '■ h — r — 

" *' = -; that it, x* — ns^xt + ftfic64-x' = loSojio; 

Whence x =i, v = 1688, y =: 30, and the time of the 
propofer's birth Ofl. 30, 16S8, 8 hours P.M. 

Thas the problem was anfwered bv Mr. IV. AHtn, Mr. G. 

Arvi0r->»s, Mr. S. BiimSrlit, Mr. T, Barter, Mr. W. BaxUr, 

W.Tbo.BaxtottJta. Mr. J. Beniford, Binhsvcrei^i, Mr, 

4br. Botham, Mr. J. Bojlet, Mr. L. Charltsn, Mr. C, Crahbe, 

Mr. 
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Mr. 7. Hudfon Juv,nf,, Mr. /T. AvX^^.v. Mr.l i^/ 
Mr" J*^^'' L""?.'/".' Mf-^/"- fl=4^, Mr. W. SiJ;//*: 

S^i,^K ""^ ?\^''"''^/'J '" "°"c of wl»m, In pani- 
cuter, we hare a „ght to alcnbe the folution h.ere put down. 

- . VIIL QusiTiOM 413 anfwtred. • 

MeC 5^rirt-; 5«.^/, Birchavertnfis, Botham., JuvtHii, 
lionty. Peart, Pfnoviuf, Smith, and Tmti,. folve this pro- 
bkmbyfubftitutrng for the half-fum, and the half-difference 

oftheq04nHUes_fouBbtiniJiefeveratgivi:nequaibns.:Thus; 
T1TS~\'^ .'f-^~^'^ •''=" the two firit equations 
. 7"/ = ^9 and itjj + ^ + z = 53l will become a/* 
+ W./ = 8,, and^r/_^rf+ a^ = ;/.; „hence77+7=~ 
48J, and / - 6i: Therefore </ [= V^i —//) = i\, iu = 8. 

Again, by making * = j- + d, and j > — s — d, the 3d aa4 
4lh eq uations (.v;f +jr^ = a x x +_y, and x> +.»' = J x 

Kx +j'j) win be ^jt + idd = laj, and a/' +6sJd =: 
i if i77+T??= i K,a/ (a being = iStV. and i=:i8fji-) : 
Whence dd= as— ti =.^a4 — f/J, and // — iajs. 
— 5ai. Fram wh ich / =jii ± j^'gg* — 8flA:=io, and rf 
(=±V«/— Vj) =r± 9- therefore sr = io=fc9, andji=s 
»°-i-91 ihat is, the greatift nombenvill be 19, and the 
iefler i ; but which of thele x niuft bCi depends on the 

other given equation — --- - -^ ~ t-rn; which equation, 

by fubllitming in like manner {a~i-\-d, and *= / — (/)■ 

become = '^' ■ "^ ^-—U - — "** ^ = iiV ; whence <^* -H 

ij-^dd X 4.st 
3'64.ttdd=: i'44i*. Now, by complcaiing the fquare, and 

taking the root, rfrf=o*j6/j-j and ^= — ; Therefore x(= 

i-(/) = /~^;whetice/=i— ;alfoi/(j^)=: — ; ani 
confequenily u (^ + rf) = — = 41 = 4 or 78. But, if « 

be taken as the leCer of the two numbers, it is eiident that, 
then» 
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then, y = 4u, or us-; thatb, «=}, or V; batof thefe 

four different values of u, the firfl only can fulfil the con- 
ditions of the problem : So that the live DUmbers required 
will be 4t 5> i> i9> aixl S : >ii<l the letteis corFefDODdiDfi 
D,E,A,T,H. * 

Another Anfaier to tktfame, hj Mr. H. Watfon, 

1.' By addi ng the double o f the fecond equation to thi 

lirft, ire have TO + zl* +i xtu + z^ipj; whence lu+r 

= ViS* — I = Jj: From which, and "-jj* + z* = 89, the 

greater DO mbev is found = 8, and thekfler = j. 

a. By multiplying together the third aad fourth equationsi 
we have ^^~v^— = ah; that is, xx ~- xj +yj = ab (a 
beings i8-nr. and J= i8rTr)!ThedoabIeofwliich,takeil 
from the triple pf the third equation, xx +yj = 17 >: x-t-j, 
gives xx + »xji+;7jr=: 3 a x 1 +J — aai.'or x -t-j'^* — 
3 a X pt+j- = — a «i ; whence a + j = — irfi i V?"" —^Sn J 

= ao: From which, and xx +/ji = iSttt x 10 (=361), the 
greater quantity is found = : 19, and the leff er = r. 

3. It is plain that u + khu* - u>x-i-uuxx~uxi + x* = 
, u'+x' u*~«'x-h Hnxx-ux> + x* 

= 1*^; and confefjueo'ly B* — 1 
i-oj irx xua-t- iu\ -»■ ,t.v ; that is 



S-osKxiwu-t-iv = j'is»,vx; Whence, by com pleating 

the fquare, and extracting the root, o« + xx — i*jijki = 

i'jijux ; and therefore tiu — 4'»5V« =: — xx; and,' 1)7 

, compleadng the fquare again, » :=; 1*11; u ± I'^T^x = 4X 

OT'-; that is, K ~4, 76, J, or V ; but the Crft of thefe va- 
lues mud be the required one; and the Je Hen, iinfwering 

the conditions of the problem, D,.E,A,T, H. ; 
Oh ! cruel cafe ! how lix'd the Rrief T 
When DEATH alone can yield relief. 
Mr. IV. Men and Mr. Lidnel Charlton, by fubftituting 
for the fum and produ.ft in each cafe, bring ont the £»me 

conduBou from the refolution of quadratics only. Many 

contributors have anfwered all the equiitions, except the 
feift, by means of quadiatict 




IX-QUEIT. iH tinjwrtii tftit Pre^ejir, Mr.RoUinTott. 

Since the ftrefs or prefltire upon the prop E D it (bj 

inechanici)a« ji-p (fnppofing BF per- 

peii(Ucular to £/?). the force ia the C"^ 

perpendicular direaioo, whereby the 
peain tends u> break at E, will be as 

■— ~ (it being to the abfolate force, in 

the direaion DE, as BFto BE). But 
the flrength of (or the whoJe force ne- 
ceCary to break) the beam at E, is known be as , j ' ■ g- ; 

which '» to -v^ the force above-mentioned in the proponion 

"^ \i ti ' x.~S ' S "* j4Ey.tsA '°^^^^^°"^^'' ''•'6ice(by th« 
quellion) j^E is to be a Tninimuin, and confeqtieaily BE 
X maximum ! Bat BE is to the line of the Z.Dia the given 
ratio oi ED lo the fine of B ; whence it is evident that 
BE will be a majtimum when the Cne of Z) is fo, or when 

D itfeif is a right angle. ^Therefore having made B K 

JL BC and = the given length of DE, draw KE | BC, 
meeting j4B in E, To Ihall £ be the place where the end of 
the prop mult ftand. 

Much after the fame manner the problem was foUed by 
MelT. Botham, Charlton, Hcltiday, TrotI, and U^alfoa • all oi 
Whom determined the angle B DE to be a right one. 

X. QuEiTtoH 41J anfweredbj Mr. W. Bevil. 

Let S SI »ooo — the fum propofed, r {voi') = the amount 
of 1 1, in one quarter, and u =: the numbm* of quarters re- 
quired; then the amount of the fum .9 will be 5r", and the 
amount of all the ttiiartcrly paymems (exclulire of that due 
U the end of a quarters) = r""~' + »r"~*-t- j^~' 
-^Ht*~*, &c- continued to « — i terms ; the fu m of all 
which will be found = ■«■ rvrr -x r^ — >■«+« — 1*; and 

con&qnently the money then owing = Sf* — =m^ — X 

. . r — x' 

r' — rn + M — i; whercMif the interell for otie qua rter it 
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r - t X 5^-- ^.__^ X r" - r« +^- , ; and this, by 
the nature of ihe queftion, muft be equal to rn f the film r paid 
at the end of n guan erii, an d its intereil for the fame quar- 
.t£r): Hence'we have r— ii* X 5r« — ' — r« + i = o,and 

" ~ Joe " ='^'99 t* '>«'''B put equal to ~- ~ 

i"4»36i): Therefore at the end of ^9 quarters the debt will 
be the greatcfl poflible (the moment before the ijih quarter 

• Sie Turner'/ Mathemalkal Exercifes, Nt. t. 

Ths ftnie anfaitred by Mr. Hugh Brown. 

Put a == 1000, r zi roii = voitin^, &c. and a the 
number ot quarters at the end of which the debt will be 
the greaielt; then [by the qiiefHon, and known pctneiplc!) 

— a^'+ -r^^, — - ^^^-] - ; — amajt. Thertfore azr^n 



+ ;:^-~:'-^« X- -j^ , =0; » being = (-0111975) 

the hyperbolic kg. of r; Whence f2=:-x ~1L.. 

= .-43.35, »cc. and . = ''g' '""-■'"• = lli^Hi = „.' 

i lug- 1 "J 03J197 ■'* ■♦-• 

&c. Hence, as ihe anfwer by the nature of the queftion is 
Teltiained loa whole number, it is inanifelt, that at the end 
ot »9 quarters (the moment before the payment then due is 
made) the debt will bo die greatell poffible. 

McC lieiNjield. Birehsvtnnfis, Buham, Rollinfon, Smith, 
Trait, IVatJbn, and fume others, alfo anfwered this queltion 
in a concile and elegant manner. ' 

. XI. QtTBSTios 4i6rf«/wtf^f£/*r il7r. E..RolKnfon. 

The probability of jnilEng a head * timqj together with 
a fingle halfpenny being i'', the probability of throwing 
any halfpenny a head, in s trials, will therefore be ex- 
prclledby i— -j'; and conf equcnily that of throwinfe ail n 
;ilTigned heads, in x trials, = i — i/^ (for the throwing 
nil the It heads may he cmifidered as 11 independent eTtnis; 
PUi7jMafh.\'>l.m. ■ E 'lince 
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fince the happening of fome of thefe, fooner or laterj no 
waj's Influences the happening of th e others) . Hence, by the 
conditions of the problem, wchavc i— i"*' =:{;uidcon- 

fequently x = --- . — "; = 4*i J Ji the nanber of throws 

required ; which, not beingan integer, fhewi there can be 

no exaifl equality of chance in the cafe propofed ; 4 being Si 
linaH matter too little, and j confiderably too greit, 

CosotLAHY. It appears from hence that the exafl odds 
of bringing up all the head? of any number (») of halfpence. 



in X throws, will be as i — i^' to 1 — r — i^' , univer- 

In tliis manner it was alfo anfwcred by Mr. O'Cavaoai, 
-and Mr. Maft the propofer. 

XII.QuESTiou 417 anfuitred hs Mr. Lionel Charlton. 

Tf half the length of the chaio or nirve {G F or H F) be 
denoted by z yeeiajifig. but enc}, then will the abfciflk 
DF'= n/aa-t-zz — a, and the given fe mi -ordinate GD 
X.±.e) = a ■» hyp. log. 'L±j/±±:tll. (fte Landen's Matlie- 
matical Lucubrations, p. 34). Moreover, by mechanics, the 
ftrefs or force upon both the pins, at G and H, will be to 
the weight of the chain, as the radius is to the line of the 

Z. C or /^, that is, as 3 to i ( ;1^— ,)oras iV^^+Tz 

ta iz: Tiverefore the weight of tije chain bring as the 
len gth ga. tb e ftreis upon the pins will confequently be a* 
a Va a 4- z 2 ; which quantity is to be a minimum, by the 
queftion : Pro m when ce, and the above equation, f= a ■< 

hyp. log. , both the yalues of a and z will 

be fonnd for the hyp. log. " — ^h^^ — ^ being = - , fnp- 
poling N to dewote the number whofe hyp. log. = i, it ii 

evident that N* — ; whence, by reduflloo, 

m K fomd = laN' — • faJV ", and fro m thence 

3 V*"* + 21 
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A^iia-i-zz—aN'+aN *: This, in fiusioDs, &c. 
^Ya'aN' -~ — N' +iN ' +— N ' = o; 

when« J\r'' = £±^. or 7^*^=1^ {by putting « =: 

— ); wbich (in logarithms) becomes »w = hyp. Jog- _ ; 
^eDCCf^: rjgg6i and from thence a= ex -8336 = 4*168, 
and SJB «?/■// ) = »c K 11578 = "'jTS. 

TS? y*OTf an/aiereJ hj Penovius. 

Let (ff f) half the length of the chain = =, CD [HD)=B , 

and/>/'=:r; thea wiU ^=:a x hyp. log. ? t ^"j^ "^ " "^ , 

by the property of the cmve. Alfo as x ( —=i^ ) : = 

Via + z^ 

:: z (half the chaiD): ^nd -hzz = the fiicfi oa each pin, 
which pm = n ; then, by extenninating z, wc have - = 

hyp. log. = hyp. log. »+V«»« — "« — 

hyp, log. «; whereof the flnxior, when a is a miniir-ii, 

by reduSioQ, n ■^ — = — ; Therefore V"" — aa^ 

l/tb — aa 
aa and» + \ /«g— ga = ^f + g? —^J^'^". 

i/bb—aa' ^ " ** '>/bb—aa ^ 'l>—a* 

wbich Talue fubOitoted above gives - ^ hyp. log. v l'~'~ • 

or a xhyp. log. b + a — hyp. log. b — a ■= li: Whence 
«=:4'i<77;aQdfroraithenc?izC6'?^)=:ixi-ij78 = i»'57S. 
CoaoLL&KY. Hence the lencth of the chain Cf/? (when 
the (trefs is a minimam) is to the giv^n dillance of the tacks 
G, H, as i'i5tS to i ; and the Itrefs oh the tacks is to the 
weight of the chain, as j'1996 to i, or as 6 10 s. Dearly. 

E » This 
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This queftioo was alfo anfwered, in aa degant maDoer, 
by Mr. O'Cavannah, Mr. IV, Bnil (the prspofcr), Mr. £. 
Rollhfm, and Mr. H. Watfon. ^ *" i" -^ 

XIII. QuBST, 418 anf-wfred hj Mr.'Paat, the Propa/er. 

_ From ihe equation ae = tflx + x* of the genera- 
ting curre, the furface of ihe mountain 
.4E BC is eafily found to be 4 c X 

J'"2^^Ti (where c=-2^i^), which be- 
ing giten =4_)'_;, we thence have (by 
co mpleating the f quare) y = j e z ■*• 

+ Vie:'Xtax + xx — cax: but j 

l*alfo=aXhyp.bE.^±^±ij£J^±£* 

(by property of the cutve>: From which eq uaV valuta , fay fiib^ 

ltitUtiDguK=:fl, wehave^cV^ijH^+'V'ii^^Xa'ir+I — c« 

= hyp. ]og. - — - — —' - " ■ * ; whence a i» found =: 

i'?79 +. and from thence/ = i'8o78 x. Ha*ing, therefore, 
made B C to AB in the given proportion of i*8o;8 to i, 
and taken ^ jD = the ri(;hl-hne AC = i'o66 x, let £ D be 
(lra.wn, which (beeaufe the range is a maximum) will be the 
line ofdirei^ion. 

Now let r = the earth's fc mi -diameter, in feet; i =:■ 
iS tV feet ; and / = the number of fcconds in n hours : 
Then it will be as r:r-V-x::^:/ + — = the feconds takeir 
tp in performing an equal number of yibritions by the pen- 
dulum on the lop of the mountain : Tlierefore — is tlie 

time of tlie ball's flight; and confequently ^yj- x * = 

a'c66x {=/lD); whence x is given = t-y = 7J9* 

feet, the mountain's height; and the time of flight [—) = 
31*14 feconds: By which number dividing C D (= 17046), 
ihe quotient 865 j feel will be the vdocityf psrfs.coiiJ, with. 
which the ball is difchatged. 

In this folution I have fuppofed the cravitatioo to be pro- 

ponionai to the ftFuarc of the iitance freiu the earth's cen- 

- - -tec. 
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wr, inverfely, without fcavino regard to the aiirafticn of 
the mountain : But if liii /a^ [which is to the former as the 
height of the mountain to the leioi- diameter of the earth, 
nearly) be alfo taken into the confide ration, the time loll by 
the pendulum i>d ihe top of the mountain will ttien be only 
the half of ( — ) what it i» above found to be : Thertfore 
theSeigiit of the monntiin will corae out four times as great 
here, as when the mouuiain's attraction is neglected.* 

XIV. Question 419 an/wfred ly il/r. R. Wtftan, 
tie:.Pr«pefir. 

Since it at^ears, by what is done in the lalt diaryr 

that — ■'-:- may be fubHitoted for j, if fftch fubfiitBti(»i be 

made is the given equation, the required Talue pf x may 
then be neadiTy. ol^tiined by the cotnmoo metiiod of finding 
fluents by infinite feHes : Or that value may be fouod in the 
followijig ma>u^r : - 
.Affume !t =6,+^+pj^ + ?^' +rf*, &c fuppofing, 

that wheajrif:?^ ii«s^ and T =/-: Tfaec ike giscn «• 

■ .i y 

q^m\iaff:±^f^ — y*n > being muliiplted by the in- 
variable quantity k, we hare »' iy — a' x j^ — ^' x' ; 
whence fubftitti ting. for *' its value found by the alTuraed 
equation, we havc^ after dividing by y , — ^f i ~ a* x 

, ■ . ,, , yy 

-^/' >»> — 6/' pjJ fiicc. Hence, by t^ingthe.flu- 

. ■.■■.■■ J -- ■ ^ * 



--will -be lite xtCAAMa of-Uic nuMBtus, atul I 4-^ thcTun jof. 
bath; and, bcCAufe the tim^i of ^ibr4tin are ai tlic cooct of ilie 
tottancifBJa.llj,'/^ ! V;' +'■ = < -^— aeW/ :; » i « + 
— ociilj, and — ::= time loft CMiIy. 
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when jf U = », the correft equation of the fluents U 

which, multiplying by — ^ and fubftituting foe i its af- 
furaed value, becomes x —fj'-fjJL — PjLL 4.J^ _^ 
'<;''/> 8a:. whence, taking the corredl fluents, we get x = 

&c. Confeiiiientiy, by comparing the two yalues of * ; p. 
q, r, &c. will be tno*n. ■ " ■• ■ ■ ... , . -- 

7ht fame unpaiirid fy Mr. Heaiy Watfon. 

Put;.=:zj;, then} =:i;; which ralucs befng fubflf- 
tuied m the gi»en equation/a^j -^ f'— j* ^i'.'^nd 
the whole divided by a', we hzve-a » z = *• * * i ■-'^* x 
= a^s*y^~jtx ^{becaufe,i-=L-L-) ani a>nfi*quendy i 

— j' ; then zs = ^~jj^ . and z z = *i±ZJ'; and fo, by 

Put now -w = V - o^ {= ^ . Z-* -J.> i ^_,, ifi^h ^-^^li,- 
+.(j^, and_f = '-LU_4-aji; whence a gain, b y.fjbftjtutjpn, j 
ax-w+ay =:wj, or ia-w = iv — \aaK y, and there- 
fore ^ =—112; — ; wberegf the fluent is ^.= jax hyp. 

i°S- J (</ being any contlant quantlry aipJcafweY 

= {«xhyp.log. f' . ? i '~^ .., '7 , '^j:~j^ -,'„Hipce, putiibg- 

Mtx the number wHofc *y^■■log^*: i.-we haw M " ■ 



sT, 
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'Llls~ ,? / i a "^ ^ij coofequendy 2* = 

jL£^±iMS.^ from whence ^ {= |) = 

* I — ; From which, when d—o, 

■ H ■ 

, y^+ay+iaa + dM" 

, will be foind = ^ X hyp. log. 7-^i'' + ^^r+''}' + i'i''^ 

wherein e'm^y.he'aiiy poottati quantity at pleafoTE. ■ 

In. a manner very little different from this laft /> was an- 
fwereii by M(. Rollinfan, who brings put the very fame 
conclufioD.. . . , . 

XV. Qu^EJTiON i,x<3 anfwertd ly Ky^SvtMTiff, 

.Conceive the ^tenJeries <— 1~ + fTTTfi'*'^'*^'^ 
coiapofed oCtWee Qtb.ei^, -■-. .ij-. ' ■ ■ - . _ , . 



■Ll^ + S 
:i^T — r 



C X 1 +/-a+ \ 

- ,. , , .-. ..^, ,,.,--.»-J.,,.,»-3-4. . , - . 
Then, by taking >/, fi.'-Ceach = f, and e'quaring'theliomo- 
.logous t^rnu, -we-(haUi>ave ^+ ? + r = o, pP,:b.gq +.rr 
= d; p ' + 1? *■ + *■ ' = — i, /I* + j4 + ;^ 4 =0, Sic. &c. Makf 
now pi — — I, 5' =: — J, jnd r' =— i ; th at ii, let^, 
7. aod r te'Ae three roois, (— ., i + i/— i. i — v'— J^ 
of the cubic equition x'^ — j, orx' 4*1 = 0; then, as 
both the fcCond and "third terms oF this equation are wan- 
ing, not-antv ttip funi of all the roots {p + q + r) biji the 
flto of all thVrr.i:ijuarei:<pp + g.q + rr) wilt Tanitfi,^ or' b^ 
equal 'to rioiiiinK, as they ou^ti to fulfil the cooditions of 
the t^M> firifof the preceding 'eqQ a lions. MoreWeV, bffCaufe 
PL^-^i; 5» =— I, ard r' =— I, it is Jikeiyife eTideni 
that p< + 7« +»•* = — p — ff — r = D, /I +?' 4- r' = 
— P'— ?* — r*=e, andp" +?' + r" =— p' — j* — r* 
:=3; which eq.ua^ii5 beioa nothing more than the Three 
firlt repeated, the taluej 0! p, j, r, above determinctf, 
will 
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will equatly Ful£l ihe conditions ol tbcfe alfo: So that the 
fencs artftng from (he addition of the three afliiined ootj 
will agree, in every term, with ihat propounded. But i + 
p-+ ' ,- 5 — + ^— — , 8ec. thcfirtlof thofe fcriesis known 

to exprefs the nurater wliofe hyperbolic logarithm is pz : 
Therefore, if W be taken to denote the number {«'7i8i8. &c.) 

whofe hyp. log. is unity, then will i+pz 4-^^^, &c. = 
A^'; And in the fame manner i -(;• ?z + flU^ &c. = 
N^^, &C. and cooiJaiiiently * ~ rt "* — TTTf,' **" ^ ~ 
jntQ ;V^' .-*- N^' +.^" = f^"/ + T.A'*' X 
jV^V— ' + A^~"^~' (malung w = VJ). Bat 
jy«iV— ' +^~*'*^ ' is known to cxpFafs the 
double of the cofiric of the arch nz (the radius being i) ; 
which 'cofinekt be denoted by S, and let the number 
■WlWfe^i>7p.-*ioE-.« ± berepirfcnted'hitr; thcB we- Aiatl 

From the fiitiS mertiods.ani the known toiJTstirthe equa- 
tion x" ;±: I =o, the feri« i ^ ^^ .^ ^^ + :[;~^y 8":- 
may be fummedj n being any-wbek pofiti Tc num ber. 

FioittC. the-center ofthetnbra5,jlet a^fenii-grcJe Al\tN 
he defcjjhcd v Snfl from any two ■ ' . : \ 

poinis F, i/ is *he required curte 
>/)if, indefinitely ne»r to each 
bther^ conceive DC and ^ to 
be drawn, inierfeaing the femi- ,. 

i; and h, j. theti CMU) : 
M« (z) ■ ■■ CQ 0?l£l=?«- 
■Whence lJ^C= ^/Pi^»^+Vi' = 



V^^'a'4-^'. Tliis, dj-vlded by>,, glTcs 
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(by the qaeHioo) is the time of defcribing Dd, and which* 

by making x = - (or x =: hyp. log. j) will be reduced to 



Make now the right line ,^^=:thefeiDi-circumference 
AMN, and &P (perpendicular thereto) = hyp. log. * (=: 
the laft value oTx, when j = *= CBy. And let the line 
ARP be of fuch a nature, that, taking the abfcifla JM — 
the arch AM, the coirefponding ordinate MR fhall be. 
CTery- where equal toi: Then Ar (the fluxion of ^if) being 

alfb exprefled by Vzz -t- xx, it ii evident that AR will 
truly exprefs the time of defcribing the arch AD; and, 
confequently, AP the whole time of .defcriinne the arch- 
ADB; which will evidently be the Ihortefl poffible, when 
AP is a ftraight line (as being the (horteft that can poflibly 
be drawn between the two given points A and P). 

Hence, pnttina A^i= yz4ii) — p. and ^P (= hyp. 
log. b, or of JJ--3 — ■6331*1) ~ t> we have, by fimilar tri- 

aoglo, p : q t: z 1 X — ^ = - (per above); and confc- 

qncntly Z)*=jJ3; — ; which being to i/f(j) in the con- 

ftant ratio of ^ to ?, the ange Ddf raoA be every-where 
the fame, and therefore the curve ADB, the proportional, 
or logarithmical fpiral; wherein /)</ being to eJ in the 
conftant ratio of V?? + 9i to g, we (halt therefore hate 
q t •/pp'^qq •■ ■■ NB (the whole increafe of the diftance 

CTjD) : V^ll + I X A^J = 4-641444 the true length of 
the fpiral arch ABD. IV. W. R. 

CoROLLARV. It appears from hence that the time of de- 
fcribing the fpiral ADB will be to the time of uniformly 
defcribing the arch of the fcmi-circle AMN, with the 
firft velocity a t A, in the given ratio of ^P to A^. or 
of Vpp -(-57 to p. 

The prize queftion was alfo truly and concifely anfwered 
by Birchwerttfjis, Mr. Ahr. Botham, Mr. L. Charlton, 5lrl 
7. Cuodf-ead, Mr. E. RslUnfin, Mr. Walter Tratt, Mr. If. 
Wat/on, and Mr. R.. Wtfion, from the prob. in p. 496 of 

Bimpfon's Fluxions. The a:ifwer by Pim-Minui (ttwuph 

a Ciiall 
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' a fitwil niftake i* therein comnuned) fufiiGicntiY ililcoTCTS 
the author to be a mao of gcQins. 



Ectipfesin iys7tCaIctdatedbjrMr.'R3L.HvMe. 

There wi!l happen fooT eclipfrs diia yesr, viz. two of 
«ch hmmary ; whereof thoft of the moon iril! only be 
viCble to the inh»tiitinM of Great Britain. 

1. February ^tb, the moon will be edipfed at 7^- 6m' 
moroiB^, near i digits on the npper Jide; the begisiuDg of 
the edipfe j)i.37n]. niddle 6&.48BI. end 8 h. 9111. total 
duration ah. 41m. 

1. Fehniary iSth, at 1 h. afternoon, the fun mil be 8 dig. 
eclipfed, on tiic fou^ ftde, in X o» 9' , Tcriical to the fidtia- 
pittn oee&n, lut. n' fouth, loog. ij" weft. 
.3. Jiriv jothi the mooo wiU ha cdijjfed at iih. J4'«i. at 
night; tnc beginning loh, 10 m. Middle iih. 14m. Eadih. 
iB m. total duration 1 h. j! m. digits eclipfed 1 1" 30' ■ 

4- Augnft i4tli, at II aX night, the fun will he eclipfat 
5 digits on the upper fide, in Q, ti dea- vertical to the 
greM oeeaa, lat. 14° nonh, long. 161" weft. 

Th* times and ^uaniitie* »f the two ti&Ic eelipfei, for the 
meridian of LoodtM are calcolated by Mr. EdvMrii Grten- 
Jted, M be tow. 

I. The moon will be eclipfed ihe 4th of February, in iJie 

. HwraiTw; begioniog jh. ion. middle 6h. 4J f^ end ftb. 
lom. duration 1 h. jora. digits eclipfed 6° 41'. 

». The (BOOB will be. eclipTod the joih of July, in the ereti- 
ing; beginning loh. iiSni. middle iih. 48 m. end lb, 
19m. duration jh, jm- digits edipfed 11° 31'. 



Neiv ^ejilons. 



1. QuEiTioH 421, h;/ Juvenis. 

Three men to fliarc a flock agree, of fifteen hundred potud : 

The patiof ^to that of B,a» four to three wai fouod; 

But C's exceeding that of .^ by pounds juft ten times fcven, 

Whateach man mar'd, pray, kdie), fay, from what aboTe is 

jproD. 
- ,- ILQwss- 
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II. QuEiTioM 422, fy Mr. William Spry, Eagituer. 
Suppofe that a cannon bsH is di/charged to hit a target (or 
other obAacte) at the diflaDcc of joo yards ; How fat mufl 
I Itznct from ilw target, in a perpendicular to the line 
drawn between it and die cannon, {a as to hear the repof t of 
the fhot and the explofion of the piece at thv fame ioftapt 
of time, alJowing the ?c]ocity of the ball to be to that of 
found in the proportion of j to a ^ 

III, QuisTioH 413, ^r Birchoverenlls, 

To determine the palition of a paint wifli refpeft to four 

gjren points, fa that lines being drawn from thence to the 

STcn points, the iuni ofthe Four fqutirei formed upon them 
all be the leaft poffibie. 

IV. Question 424, by Mr. TLo. Baitoaden, */ 

Liverpool. 
At a ftation due fouth of a lower, I obfenred the altitude 
of the top of the towerlo be 30', and that of its bafe 11°: 
Proceeding from thence 100 yards, north-eafl, down a path 
making an angle of j" jo' with the plane of the horizon, I 
again took the altitude of the tower's fumroit, which I the« 
found to be 38' 30'. From whence I dciire to know the 
height of the tower, and the diltaace theteof from my fiilt 
ftatisD. 

V, QwESTioH 41s, hj Mr. Ja. Bercsford, 
The four fides of a field, whofe diagonals are equll, are 
ki»owntobe*s,3J.Jt, and 19 perches, in afueceflive order; 
froBB whence the content of the field is required. 

VI. Qi/BSTios 426, hj Mr. W. Spicer. 

A man laid out 6opoDnds in (beep, of three different forts; 
for the fivftfort he paid 9 (hillings a-piece, for thefecond u, 
and for the third 15 ! And the number he bought of each 
fort was fuch, that the fam of their three fqaares was tefs 
thaii it conld poflibly have been, had lie bought more of any 
one fort and lefs of another. What number of fheep did he 

VU. QUBSTIO- 427, hy Mr. T. M.Js. 
TTie reiflangle under the two diagonals of any trapezium 
drawn into twice the coiine of the angle contained by them' 
(the radius being i) is eqaal to the difference o£ die aggre- 
gates of the fquares of the oppoGte fides of the trapezium; 
and 
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and ihe area, of the trapezium is eqOal ta one-fourth of the 
fiirae difference drawn into the tangent of the faid angle. A 
den] on ft rat ioQ of this is required. 

VIII. Question 428, by Mr. Lionel Charlton. 

The fum (too) of the two extremas, and ihe fura (joo) of 
the four means of (ix numbers in continued geometrical pro- 
porriun being Ei'^n; to find the Dumbers therafdves, by an 
equation not. exceeding a qmdratic, 

" This queftion, Mr Chirlton obfsrrss, was propofed to 
" him by a Gcnjieman at the mathematical college at Edia- 

IX. QuESTioH 415, hj Mr. Walter Trott, 
Two (hips, ,^and //, fail from a cartain rorii in north 
latitude, to two other ports lying under the equinoiaial line, 
at the diftance of 666|.leagues from each other. The fliip 
^, (leering full fouiii (wh'ch was her direA courfe), made 
her port in ij days ; but B, though (hs fteeted the Hiortett 
courfe poflible, and run at the fame rate as A, did not ar- 
rive at her port til) the end of 25 days. Now 1 demand the 
iitirude of the port failed from, and the true diftance run by 
each Hiip. 

X. QuESTioM 430, by Mr. Henry Watfon. 

In a giren triangle {whofe three fides are 40, 50, and 60) 
to defcribe the grcateftelliplls pafibi;; and tudc'^riQine the 
area, and the principal diameters thereof. 

" This problem, or one like it, was printed in the Ladies 
" Diary ior 17J9, b'jt never was anfwered in' any focceed- 
" ing Diary, or elfewhere, that I have been able to-diicorer. 
" Your propofing of it, at this time, will. oblige many of 
" your readers, and particularly year bomble fet»^r, 

" HENRY WATSON." 

, XI. Question 431, h Mr. W. Bevll. 

Siippnfe a round poll one foot io diameter, and fiKcd 
perpendicular 10 the horizon, on which are wnund 100 
rounds of Manchelter binding (one upon amthcr) whole 
thickneft is one twenty-eighth of an inch. Now, if aper- 
fon takes h»!d of the extremity of the outward end, and 
moves round the faid pod until he has unwrapt it all, h«ny 
many yards will he have travelled when he arrives at the 
end of his journev, always keeping as fai from the port as 
the binding will admit him ? 



New Qjie s t i o h i. 



XII, Question 432, by Mr. Edw. Rollinfon. 



From the equaiioo mi'z* — nx* z* = p + aa)' "9='* 
to determine the general relation of x and z ; and alio to 
find ill what circumflances of ihc coefEcients vj, n, p, q, 
that relation can be expreffcd in fiiriie terms, 

' Dr. Brook T4yl6r, inhi* n»cfiEMENT!, after baT- 
' ing given a folution of that cafe where »«.= 4, 1 = 4, 
'p=:i, and^^i, (in which there fecms to be a miltake) 
' fays, that if the coefficients be changed, it docs not ap- 
' pear to him that x can be determincit t° terms of z, by 
' a finite equation.' 



XIII. Quest, 433, *; ^r. R. Wefton, Vifcl^.tanienll. 

If a Itraight, timform, (lender rod, or bar, of heaTV metal, 
of a ^ven lenEth, be ieft to defcend after being fet leaning, 
in a given poiicioa, v.ith its lower end (n) on the immoTeable 
horizontal plane AS, ^Sec the'fig. to the falal.'} and its 
upper end («) full againtl ihe immoveable vertical plane AC 
(tne lower end being at liberty to Aide freely along the firfl- 
mentioned plane, wnile the npper end is defcending), what 
will be the polltion of the rod when it Hiall ceafe to toudh 
the faid vertical plane ? how long will it then have been in , 
motion ? and how far from the point A will the end (m) 
ftrike the horizontal plane f 

Frizs QuESTiOJJ, hy Mr.0'C?n3mh, o/Dublin, 

A pert young excifeman, who boafted his knowledge 

In gauging of velTcls, ar.d taking an ullage, 

A wager Would lay, his fldll to make good ; 

And the cafewepropos'd for his trial thus flood: 
' Eighteen inches,- ftvE tenths, a eaflc's length is given : 
' The head?, -which are equal, ate each thirty-feven*, 
" It likewife is known, (hiir fuch is the make, 
' The caik it is formed the leilt f wood to lake. 

To find the content quite btiffled his aft ; 

Hot he hopes you the meihod next year will impart, 
* £ach head diani, IS 37 inches, 
t Tlie fupEifitiei is (be le»ft poffilile. 



A 
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^lejltons anfwered. 

I. QuEs-T, 421 anfaieredby Mr.Vi. Bacon, g/Ipfwich. 

Let the Jharc of y^ be = x ; then that of B will be = ^, 

andthatof (r=K + 7o(bythequeft.); whence ai + — + 

70 = ijpo (by the queft.) an<] coofequently x =: — — ° . '' -^'— 

510. Thererore the Ihafe o£ J was jiol. that of B jjoi. 
iiQd thatof^59ol. 

The fame anfviered hy Mr. R. FlitcoD. 

Let 4X, jx, and 4r 4-70 denote the (hare* of y^, J?, and 
C, relpeflivejy; then will ii>f -t- 70:= 1500 (per qnellion): 
Whence x = 130; and the three Iharca j»o, 390, and 590 

pounds. 

Thus the problem is alfo anfwered bv Mr. W. BamJUId. 
Mr. Ed'i!^. Barrgfs, Mr. Fra. Bell, Mr. Ja. Bertff^rd, Mr. 
J. Chapman, Mr. G. Clarie, Mr. £. Ccci, Mr. T. Coi-*f//, 
Mr. Ja. Fellovjes, Mr. 7a. fTj/tf/, Mr, 7. Hampfon. Mr. £. 
J^flrrf, Mr. W. HarrifiM, Mr. C. Hictes, Mr. /*'. /fwwi.r. 
Mr. T. Ho'we, Mr. fl. /^u^«, Mr. T. Jfffery, Mr. j. John- 
■ fon, Mr. 7". Knight, Mr. £. Laag-worih, Mr. 7- tfiww, Mr. 
;r. i/yin, Mr. R. Marjh, Mr. /ft Mathcwfon, Mr. //^ri^rt 
iVaifj, Mr. 7. Reniiard, Mr. /i. Richardfon, Mr. 7^/ /?oy?, 
Mr. /?/fx. flijw?, Mr. T. Sandling, Mifs T. 5—/, Mr. 7s': 
^Jro//, Mr. T. Sims, Sinhad, Mr. G. Staphj, Mr. //. S/f- 
phenj, Mr, /• Stotiarl, Mr. A iValton, and many otiiers. 

i.i..u.;,«t,n.c-,^^\/.., . ,; — _^, 



Qj; ESTioMC Answeked. 



II. Quest. 421 anfiaered fy Mr. J, Hampfon, e/Leigh. 

Lei j/ be the pkca of the c^innon, 3 that of the larget, 
and C chat of the fpeftator ; and in 
C^ t3ik.tCD=:CB: Tlien the Jbund 
of the cannon will be at D, on tlie 
ball's (triking the target at li ; and fo 
y4D will be to A3 io the givsn pro- 
poriion of » to j [by the queftion). 
Piitting, therefore, ^iB=: )«, JD=: 
aa, and SC(=CO)=i, we hate --/C 
; and from thence (by Euc. 



X.)x 



■ + 4 




From which x = ^ s= «oBt yards. 

In the very fame manner it is anfwered by Mr. W. AlU", 
Mr. 7. 3a/ti:M^. Ja. Barnfird. ISr.W. Bevii, Birehave- 
renfii, Mr. 7, Chapman, Mr. 7". Cei>-*#//, Mr. J. Hernngton, 
Mr. (7. ^;V*r, Mr. 7. ^mm, Mr. ff". Honnar, Mr. r. #OTUf, 
Mr. R, Hu4fon, Mr. jf. Milhourn, Mr. ?. Rennard, Mr. r. 
S<<wr, Mr. A'. Stephtm, Mr. »'. J(e^*r, Mr. W. TerW//, Mr, 
J. Wilfin, and fereral other*. 



III. QvEinoH 433 anfiaerii hy Mr, Will. Kiagllon, 
0/ Bath. 

Let J, B, C, and D he the four given points ; Bifeft ^B 
in E, and CD in F; then aJTumiD^/* 
for the required point, and putting 
AE=.BB~a, De=.Cf=b, EP 
= X, and FP=i z, we fliall (by the 
lath of the id of Simpfon's Geometry) 
have^P'-t-Ji" =afla + i*x,and. 
Z>/'» +C/" = a*i + izz: Hence 

+ %bb +a*x + 9ZZ, a minimum: 

And confequently *x + zz {EP' + 

f P> ) a minimum alfo ; which will evi. 

dentfy be when EP-¥FP i\a. min. 

that ii, when EP and f P make a right 

line; and EP-mW then be ^fP; becaufe (by Euc. 9. j.) 

the fum of the fquares of ^he two pirtt of a line equally 

divided ii alway* lefs than, the fum of the fquares of the 

parts, when the line is divided unequally. 

F 1 Ti: 
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. ' . ' The fame anfiaeredhj Air. W. Lucas. 

Let J-!, B, C, and D reprefent the four given points, and 
P anv point taken at pleufure; let PE and PF be drawn 
to bilea JB »nd DC in E and F; then {by a theorem iJi 
Heomeiry) .-/P' + B P' =^tjiE* + iA'P", and/)/" -(- 
(:/>• -iD F' -■- ^FP- ; there fore ^f ^ 4- ^P' + DP' + 
CP' = » X,i£''+i>/'+^:P= +FP', a nFiinimuni (per 
■iJeft.); -and confequenily £/-" 4- /'P* a minimarri alfo : 
ilut. drawinK />5 to liifea £/". we get £P* + f P' = 
-EG'' -^iPO^ : Theiefore PO^ a mimmum, and fo PO 
b:ing=:o, 3 niull be the pjiat required. 
■ In this manner, and from the very fame property, the 
problem ig elegantly foIvM bv Ur. /f"*- Sittler, Mr. Patnci 
0-C^-..!„ai, iad Ml. IF. t>a-Jti. - ■ ■ 

iV. qwi.sTiofi ^2^ an/wf.-d ij Jilr. Tiio.'Bantoaiua, 
■ l!:i Prcp-f-r. 

Let thq Zs ^^/C'and B.iR be lie given elsvatlons o£ 
the top aftd baft of the tower 
above the plane of the horizon 
.IB, at the firft ftalion A; let 
jy be the fecond lta{iop,,and 
lO/'/ its perpendicular diftance 
bslBw cht plane ^^£ of-ibt 
(Irlt. In reproduced, fuppofe 
Cf to be tilcen = i»£.; let FK 
I C.?, and let EF, EB. FK, .f^^--- 
and AD be drawn. Then, be- -^ ■^ 
c^nfe ZJi" is = jind [j f C, £F 
will alfo be-=;-a[Ki [f Of, andconfequetitly the AEFB 
(=:Z)Cfl) = tlie complement of the given elevation atthe 
iacond flation D. Now, from JD{iat) and the Z. DAS 
(j" 30'), we ha»e given yV£ = ^cj-jsj,*, and DEiFC)^ 
g-jM r and it itdi be as rad. : tang. B CA (60") (: : BC 
: B A) :: FC t KA = ifi'fioi : from which, together with 
AE and the contained Z K .-tE (135"), the Z. -^A"£ wiFl 
be found = j8» J9'.- Moreover the Zs ££/;' and FBK 
being both right one*, it will'he tang, BFE (ji" to') ■ 
tang. ^fAr(;6o°) -.-.{BE : B K) : : iin. \B,¥£ {j8- 59') 
: (in. fifA"^ = te» y: whence ABE is alfo given =: 
8o»j6', ^f^nji^O'V: from which, and v^fi (= 99-5396) 
will be found A B = 9v6i% and from thence BC:=4Tit, 
Jf^ = J7'54, and^t.'=»9"77 =ihc towtr's true height. 
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An Al^thraic Solution to thfams !•} Mr. Rich. Mallock. 

* I have fome reafon to believe that this queftion is wrong 
* printed, viz. north for fouih, 'or nonh'tilt for Ibuth-e^l; 
' which being corretSed, I folse it thus.' 

Let DE be the perpendiculir diftaace of the fccood iU- 
. tioa £>, below the horizontal plane 
{.-J BE) of the firii ftation ^]\ in CH 
(the tower's heightl produced , take /i// 
^ED; join D, H, and upon .i B Ice 
hM the perpendicular £ F. 

By raeans of AD C= loo) and the 
given ^DAE (= j' 30') I find ED C= 
S//) = 9-i84j8, and ,^/; = 99-j59j5; 
from which laft ^f (£f} = 7o'38j3. 
Now put BH = b, AF {■= Ef) = c, 
and BC — xi and let ni and 11 denote 
the (anpents of the complements ( BCA 
indffCD) of the tower's elevatlbn at 
the two ftations ^ a nd D: Then (by trigonometry) BA=: 
tHx, »ad HD — n^x-i-i=: tf/:(becaule 5 ;/ being | and 
= ED, BE will al io be 1| an dzrfl/J). Hence B F=mx-c: 
andcoofeciuenily wx — ci' + e c tz nx+irbV (Eu.4;.i.): 
. . . , , . nic-^nnh iec^nnlb 

which ordered, gives XX — x»x = ~— — — — j 

in cumbers, -tx — loj'ii v = — i377'8; whence x =96*555 
± 49'44; that is, the tower's height above JS is ciihtr 
47'ii yards, oT 146 yards; from the former whereof the 
required diftance ^^ B is found = Si'j yardj. 

In the T;ry fanie manner the problem is anfwercd by Mr. 
tK Mil, Mr. R. Butler, Birchevirenfu, Mr. IV. Marfkall, 
Mr. J. MilBottrn, Mr. S. ToTandretv, and Mr. ft". Stodr. 
V. Question 4,25 anfuierrd hy Mr. O'Cavanah.J 

In the cafe propofed, where the fuois of the fquares of 
the oppolice (ides of the trape- 
zium are equal (and where ths 
diagonals do, therefore, cut each 
other at right angles) the pro- 
blem may bi thus conltrufted. , 

Having made AB and AS ''^ 
peroendicular to each other, 
.ind equal each to any one of 
t!ie given (ides (as jj) from the 
centers B and E with radii equal 
to the two oppollte (ides-(5j and 
31) let two arcs be dcfcribed, 
F J 




imerfcaiog in C ; draw JC, and alfo 5Z) -L aad = thereto; 
fo ihall ^BCD (when ,^Z) aad CD are drawn} be the tra- 
pezium fought. 

For the Z.S JBD and £"-^£7 are equal, being both com- 
plements of CJB, to a right ingle (by conttruflion), anJ 
the fides ^B, BD, AE, AC, containing ihetn, are alfo re- 
fpeftivtly equal (by eonftruflion): Wlience the remaiaingf 
tides AD and EC muft neeeffarily be equal. Alfo AB'- — 
JD-- (= liF-' — Of) =: flC» — 0(7', and therefore 
AU* + DC^ = AD*-t-BC\ that is, in the prefent cafe, 
^i'-f- DC' =: 31* -^zs', and confequently DC=:ig, a& 
It ought to be. The numerical fotution is frbni hence fCry 
eafy, whereby the area comes out = 4 A. 1 R. 38iP.* 
■ Mr. ff. Harrr/m, Mr. J. Honey, Mc. fl. Mallock, Mr. J. 
Fearce, Mr. !V, Stoker, and Mr. /f'.7Vr/-/7/(whofe fololions 
agree in almoft every Hep) give the fulluwing analytical 
investigation of this problem. 

' Since the fii[ns of tlie fqaares of the oppoftte fides of the 
' trapezium A BCD are equal (by the quellion)! the dia- 
' gonals will therefore cut each other at right angles ;n F: 
' To thit, pimioa £C(.-=^s) = '',J}^l.= 3 5) = /', DA (.-it) 
'=c. CD{=^j9)=zd, iinlAC{.= BD) = x, we Ihall have 

'x:i + a::i — a lAF—CF- — ^i!; azd x: i + c 
• :-. b — c : 3F — DF =. t~~ -^ ' ; whence JF = - 

*.. — T . ? . " ^ and BF =1 - -\ — — ; and confequently 

'-.\ TT"" ] +--{ ^"^ =ii; fromwhichequa- 



' -this foWcd.giTcs x = i/^^^—±V6yd—i><ci^^'- 
'z^sfy; and the area fought (— ) = ^A. iR- jST.' 

■j-j^iueral So'hlhn vf the faint Pmlliuc hy Birchovcrenfi*.' 

"" LM the e5v<^ f'-Je* DA, AS, BC, CD of the trapemm 

be denoicd by a, b, c, ar.d d rcfieilivcly : and let each 

of the cijuJ diagona's AC, BD, be k.a!lsd i: Thea 

■_ _ _. Cu;:ohns 



No-ss- Qjj E ! T I o « » Ah s w E 

{fnppofing DE and Cf to be X JS. 
■ and I>G B J3)vte ftial! have* : x+a 
:: x — a : BE — AE = "" 




qatntly DG [EF=AB---JE~BF) = 
From which (beciufe ^/DC^~ 



GC=CF — DE) 



+ aa-\- bbKxix —bb — uai' ; whence, by 
I and proper reduftion, there refults lvi" 



•.cc~bbdd y. aa +cc—bl, — dd ■= o; from 

which * may is fcund, let the values of a, b,c, and 4 be 
whit they will : But, ia the cafe propofed, aa + cc beintr 
■■"■■" ■■' ''■ ■ efhallhaTC 



t- dd, the Ijil term will t 



■ec—bhdd+~aa-k-c. 



\thieh foUed, giTes x i v'^^2 — — j±: \^bbdd— j x t^— u^ 
= j7'9ooi5. Whence the area ABCD (=1 xx) = 7i8'ii4r 

= 4A. itt.3&--"4iP. : ■ ■. 

Mcff. IV. Men, Ja. Bank, T. Saxlonden, T. Barker, 7a. 
■ BeresfoTd,H.iiulUr, R-.FHlcan, Jof. Herriagloa, J.Hant*- 

f<m, k. Hudfin, W. KhiiJI^n, IV. LUM, W. Lttca!, IV. Mar- 
•Jhall, IV. Mothnr/en, P'enKritts, R. Richard/on, Jlex. R-ywe, 

'- - " — " indj.m/fin, alfo favQured us 



.VI. QussTiCN 4S6 anf^ired hy Mr. t. Charlton. 

J.et x^y, and a reprefent [lis rtieep bought of each fort, 
- and a, b, uil e ilie givefl piicts p-id for each ibrt per hmd 
TcfpcdiFiilys then will ax + *> + tz=: iioo(= A and xx 
•hy^ + 2!''* miniiBum ^by the queftton*. Now, leeing any 
. . tWo 
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two of the quantities x,f, e, tna^ be here varied iodepen- 
dently of the other, we fhall (by making x aail y to flow, 
while z Tcmains conftani) have ax + {ly = o, and axx + 

»yy ^ o ; from whence x — = ; and therefore 

J = — . In the very fame manner z = — ; Whence, by 

fubftiiution, DK'-{ -H — il; and confequcntly x — 

— ■ '^. ■ - = »4; whence ji is alfo giTeo = 31, and z=4o. 

In the very fame manner the problem is refoived by Mr. 
7". Baximden, Mr. R. Butler, . and Mr, IV. Lucas ; and in a 
manner very little different, by Mr. IV. Jlhn, Mr. tV. Bevil, 
Mr. ?. FetU'wt, Mr. R. Flitcoa, Mr. 7. fl'ony, Mr. T. Heiue, 
Mr. ft. /fn-//3:«. Mr./f. Klngflan, PentniHs, Mr. Jof.Scstl, 
Mr. /f. 5p/cfr, Mr. /T. r*rr///, and Mr. /. Tbompfoa. 

VII. Qdest.iob 417 "nfwertd by Mr. J. ThoDipfon, 
p/ Witherly Bridge. 

In the trapezium ABCD, put AG. 
DG^q, area^5CO=:.i'. « 
and y for the (ire and cofine of ■ 
the 2. AG D % then, by a known : ■ -^^v 

rAB'-mm-\-n„-\- Jt \ 

r ^jD' =«»<+??— 

Whenre. by eqna] fubtr aaion, AB^+ D C'-A l 
'}>tn+]>q + i"H + npxtt:=:ta+pxn-i-9 X 
BD X »y. Agam, by a known theorem, mn 
pqx-¥qnx = tA, orm-rpKWT 

■ "J 

X - = ^. ^£.0. 

CoftoLLBRY. From the equation "the arei of any trape- 
^ zium is equal to half the reftangle undet the iwb diagonals 
' drawn into the IJne of the angle contained by iheni. 
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The fame anfwtred ly Mr. Mofs, the Prapefcr, 

Suppole tht diagoaal i^C to be bil^fled ia M; and having 
lelfalfthe -Ls 5£ and /Jf, drawS//MC. meeting Of; 
produced, in H. It ia well known, that AB* — BC* ^ 
%ACy:MF., and CO' — AD* =iJCy. MF: Whence, 
by equil addition, rJB' ■^CD* — BC*~ AD^ :=%ACX 

ME+Mf= zACxBH: But BD = ^^''"t ; whence 

ACi<BD=ACxBn%^^^AB' + CD*-BC'~AU» 

X i^. Again, DS = BH X. ^^ ; whenca 4 >^<: 
col. (j . rao. 

X O^ C=: area AB'CD) = i'AC X 3HX '-^^ - 

■JB^+CD^~BC--jD^X ^*^''''f^ . ^E.D. 
rad. - ^' 

Meir. 7/7. Bani, IV. Bivil, BirchaverenSs, R. BulUr, W. 
D^vhi. 'IV. Kingjun. IV. Lucas, Penoviuj, IT. Spicer, and 
'J.IVilfo'i. have alfo obliged us with anfwcrs to this pro- 
bkcn; ail whereof have a a^ar refemblancc to the one, or 
the other, of tliofe above exhibited. 



VIII. QuKTioN 4i8 anfwered bf Mr. Robert Butler. 

Let a =:-the firft tem, r s= coaimon iatio ; ihon ,« + ar 
+ «/■* +flr' + «r* + ar' (,— aX^^-^^) ;= joo, and « 
X /-' +1 = Kio (per qaeftion). Mult^ly thrieiwo equa- 
tions crofs-ivife; whence axr" — i=jKr' -t-i «/■ — i. 
Now put «x=;r + i,arid,az.= r— i; th en will x + z = r, 
and jc— • £=: i; therefore, by fubftitution, s + 2*— x — a' 
= iz X x + z +x — z' ; which, bein g expaoded, gives 
19-*=: X* — zaxxzz; whence xx — i5 + V'»44 >: 2Z; 

therefore 2 = — ;^ ■■■-■..■. =j = 'i»oj7. Heocc r = 

Vrj + V144 — I 
■i'44ii, and iic5 37"j»j: Therefoie the fix numbers anfwer- 
ing the queliion are ij-jij, 39-94, J7"i6, 8a'9J, ii9'5J. ai«i 
■ I^l-47J. 

In tbo manaer the probleo U refolved by Mt. /f. Lbm/. 
Tie 
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Tit /amt anfniered ly Mef. Ja. Bank aad J. Wilfon. 

Let X and z reprefeot the two middle terms, and put a^: 

SCO, and c = 300: Then, by the qadtroo, x + z + — 

+ — = f, and —+—=«, or (by reduaion^ x + s x 
Kr+jr»4-r* = ci>;z, and x' + z' tz ax* z* ; which, 
by putting / r: x + 2 and p = xz, will become / ' — i f J 
s:cp, and j' — j?'' +jP* f^ap*; from the fonnet 
whereof \vc have p ~ — ^^j which ra)ue,fuUtitutedm 
the latter, gives t' ~ -^-ir— + =L=^ == ,"' - ; 
W hence j' + a -t- c x j = e*, and confequently x s: 

— 1^ — ^ — = 50 V fii — »jo =: I40,;I14S> 

„,„. 6 f- _.^i_ \ ~ *jyoo«.- ;t»oooo Vtfi , . , 



— 2(= V/J — 4?)= — Ti - 

35*39169 ; from whence the nambets arc found to be »7'7i«. 
39*939. 5;"559. 8»-9si, iis'is. and i7i'286. 

The fame ^efiion appmrrd by Mr. William Davies. 

Put i.a = Mb the fum of -the two extremes, 3 a = 300 
the fum of the four means, a — a x = the firft term, a + 
ax =: the lail term, and j = the common ratio: Then 
a — ax xj' = « + ax, and therefore •/' =; ; alfo 

a — ax xj-t-y' +j> -ry', or o — f jc x-^ _^ =3«J 
whence *' = </ — 3 — '^^ := '-^^j and confequently j 



' - ' + ' 



— (putting c = 4.} Hence we have 
i from which, by reduftion, 5^ — i x k* 
+ xoc> — 10.:' X x" = jc« — fi, or TJX* + 48a s* S 
256; folved« = v^ 3J\i6r 7-^40. whence the reft may 
■be found. In 
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In this raanner the foluiion is alfo gifen by Mr. Riehard . 

Mallttk. 

Til [ami anf-werei h Mr. T. Barker, o/ Weftliall, 
i» Stiffollc. 

Let X — J and x + j denote the third and fourth numberj 
(putting a =joo and *_=_joo). Then (by the cjueftion) we 

Ihall have EH2' + ^-i^ '- = a, and a x + ^-^* 

>=+J^ *-? "^-^ 

+ i — '— =5; which, cleared of fra^ons, give »x' + 

"—J 



-i* 



~yyi from the )aft whereof we obtun 
"i^.,. • Now fubftitutc the vahie of j-jr in the 
oth«requatioD; from whence, after proper reduflion, there 

vilJ come oat jr x + " x x — — ; which, folved, givei 



jn~a 



- = 70,1 j6; therefore jr 
= ji'69«; and the fix notnbers fought are »7'7a, j^'git, 
j7*j64. 8f95», ii9'44. and i7**«8. 

Id this lad way, and by the very fjme fubllitution, the 
problem is alfo anfwered by Mr. ffT^piVrr; and in a man~ 
ner very little different, by Mr. IV. Bevil, Binhoverirffii, 
and Mr. W. Kinrjlon. 

The fame an/viered fy Mr. Hugh Brown. 

Let the two extremes be denoted by a — s and a + x ; 
then, putting the given fum of the four means = i, the fum 
ofihe ift, id, 3d, 4Eh, and jih terms will be = t + a — X, 
and that of thesd, 3d, 4th, jth, and 6th terms=:i -t-u + x: 
Whence (by the nature of pronortionaJs) it is roanifelt, that 
ilie firft term is to the fecood as h + a-—x to J + a + x, 

or ta t to T-~ — — — : But the ratio of the firft terra to 

ihc fixth is the guJotuplic ate of th at of the fird to the 

From whence, puc- 



'■+jo^,-;* = ^ 



'jr'+**'; and confequently y* +^^^^ 

X 10 c' I* = ~~ X e* J Whence x will be found, and, 
frotn thence, all the other quantities fought. 

IX. Qdestion 419 ttttf-wertiby Mr. W. Splcer. 

Let A, be the port failed from, and B and C the pons 
to which the two (hips are bound. Then, in 
the right-angled fpherical tiiangle ABC, we » 

have giyen the bafe liC, and the raiio of 
Ali to AC, as J to 3: Therefore, purling 
a = cofine BC (33" 10') and x — coCne f 
j^C (or f AS) we (hall (by a well known 
theorem) hare 4 x' — 3 i' = cofine of ^C. 
and ifix' — 201-' + jx = cofine of A3; 
and therefore [per fpherics) i (rad.) : u : : ■" 



fequently i6x* — ioi' +5 —4 
gives x=: y.5±£±y^"4 + i 
n arch of 8' 4' ' 



: and c 



- sa; which folved. 



-'- = o'99009l ; anfwer- 

. Therefore AC = 14* Jj/ 3', 

or i4j3'oj miles ; and jtffi=;4o* *i' 4j", or 1411*75 miles. 
Mr, O'Cavanali, Penavius, and Mr. /T. Slokir, anfwer it 
exaifily in the fame manner. 

X, Question 430 anf-viired hy Penovlus, 

Draw the tangent GH, and the conjugate diameter EF, 
parallel to jffC. Put 5D =■ i>C= 10 
~h, Al>=;V47% z=a, the fine of the 
angle at D (74" 30" 30") =/, and DI 
= x;. then will A J = a — x, G I = ■ 
IH = - X « — X, by fimilar triangles ; 
and, by the property of the ellipfii. EO' 
=OF=bs/^'^^; whence Jx\/—-— 
is a maximum; in iluxions i.axx 
3 X* a = o, and .v = — ; whence 



wfe 
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Now pni the traQfverfe axis=j', and ihe C0DJugate = z; 
then, by conies, »z= -^^ = tti, and yi + zz = ii2 

+ — — = 4'»; from which _y + 3 =;»v''»+ni and ji — z =: 

itie pnncipal diameters required. 

CoROLLAKY I. Ail the Jldas of the triangle are bileded 
by the points of contaA ; and the center of the ellipfij cois- 
ndes with the center of gravity of the triaogle. 

CoKOLLAKr 1. The area A : the area of the eilipfe :: 
JV*! ;3"i4i<. Hence^he areas of all triangles cireumfcribing 
the fame ellipfis, having their fides bifefled by the points oT- 
conta£t, are eqiial : When j = i, tlie triangle is ifofceJes • 
and equilateral, when the ellipfis becomes a circle. 

Mr. W. Kingfinn fokea it in a manner very little different. 

Mr. O'Cavanah, after demonftrating geometrically, that 
the leaft triangle that can be defcribed about any oval fi- 
gure, will have all its fides bifeded by the points of con- 
tafl, derives, b^; a different method, the very fame concln- 
r»ns above exhibited; and farther adds, by way of note, 
' That the greatelt parabola that can be defcribed in a given 
' triangle, may be determined by the fame method ; the area 
' thereof being to that of the triangle, as Vi is to s ; which 
' proportion is general, whatever the fpecies of the triaogk 
' IS, or which ever of its fides the bafe of the parabola is 

* fuppofed to fiand upon.' ' Thofe perfons (continues he) 
'- are therefore mitiaken, who make the 'area to be greater 

* or lefs, according as the bafe is made to coincide with this, 

' or that fide of the triangle. The axis of the parabola 

.' will not be perpendicular to the bafe of the triangle, but 

* parallel to ■ line drawn from the vertex to bifeil the bafe.' 

XI. Question 431 anfweredhj thePr'>piifer, Mr.BeTil 

Let u =Mliameter of the poft, i =: twice the thicknefs of 
the binding, a = ni>mber of rounds, /=: a + nb, and e = 
3'r4i59&c. then will//— *, /— i*, /— 3*, &c. be the 
diameter of the poU and binding:, after o, i, 3,_3^&c. rounds 
are difengagcd ; and c/, c x 1/— A, c x 3/— 3 i, &c, will 
be the length difengaged in r, 1, 3, &c, rounds refptdively. 
But, if d be taken to denote the diameter, and / tlie length 
of the part diftngified, at the end of any Qi<mb-.-r {r) of 
rounds ; ihen (the lriic;th unwr^ipped U the ena of the next 

Diarj hJath.XQ\.\n. G C.oo;;kiiuii 
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rouml after, being = / + cJ^ it appears (by p. 163 of 
Simpfon's Flu:uons} that tlie diftance moved over in un- 
wrapping that round, will be = ^^ — *" . "~ - '^ =:»c/+cgt/. 
now, when r=o, then J =/, and / = o; thtrefore, in the 
firil round, 2 c/ + ccd = cc/l When r = i, then J = 
/~[, , = c/, andconfequeacly la + ctd^ itc/+ ccf 
~~ "^'' "/g" 3/— #. When r = », then rf = /— a^ , 
j = f X i/fc-i; andthertfore irj -^ ced'^eex sf— ^bi 
In the f ame manner, when »"= 3, then acj ■+-eea :s cc x 
Tf — 9^, &c. Now, by colledting ill thefe values of tcj 
-i- cca together, we get the two followipa feriea, viz. ceTx 
: t + 3+J + 7+&e. and — ceix : + 1 + 4 + 9, «c. 
where tach feries is to be continued to n terms : Thefe fe- 
riefea being fum med.we have<f/'x »» — tc& x j-n.n — i. 
%7t—i:=:ttccxij/—ii.n — i.tu — t=i6m. iF.sthe 
diftance fought. 
Id this muiner the folution is alfo given by Mr. R. Buller. 

Tbrfapif aitfwired hy Mr, H. Watfon. 

Let a — the femi-dianieter of the poft, £ = the thickne& 
of the binding wtapped 
thereon, a = the who'e 
number of rounds »t firft, 
X — the nnmber of rounds 
iinwrapped at the end of 
any time, and u s the 
length of the part difeo- 
paged at that t:me: And, 
iiippofin^iV and M to be 
■wo poCtions of the end of 
he line indefinitely near to each other, 1 
contaft « and ct, from 
drawn. 

It is evident, that a + ni will be the femi -diameter of 
the port and bindmg together, and confcquently that the 
lengLh of the firft r^und (compute d at the midd le of the 
binding's thieknefs) will he-=py.a+nb — ^b {p being 
put = a X j'I4l6). In the fa me manner the le nfilh uf ilie 
laft of X rounds will be = ; x u + ni — i^-,.*. There- 
fjre we have here the firft and lall terms of an aiithmetieal 
progrclEon, whereof the numb.cr of term s is .v : whereby 
the fumof the progreffion is founds p x au + afl — x.b 
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Ifow, lince the ancles NnC and Jtfwf arc b«h right 
ones, the ancle Ntn M wHI be = nCm ; and therefore the 
figurei Nmm md 17 Cm being fimilar, we haTcas Ca 



a + n — x 



K a + n- x.ij atid co nfequeotly NM = 
- pp^ 41 + » .XX — iir'x; whofe fluent ipp » 



•.jxK — yi*') when x = «, will be = 



{fl + T-»i = i6j43»o inches (= x6M. iF. nearly) = ihe 
diltance fought. 

N, B. Jf the carve JAIB be confidered as the ir.voJiHc 
ti Archiniedei't (or any other kind oQ fpiral, the letigjth 
thereof will be alvayg fonnd, by multiplfing Na and its 
fluxion together, dividing the produA by the radius of the 
carvatare of the evolule (at n), and then taking the fluent 
of the quotient, 

XII. QvESTtoH 431 anfiotttily Mr, O'Cavanab. 
Sy divilioni and extiading the fquare root on both Cdci 
of the propofed equation, we have v - x ■ * 

3 _ X ; which, by fubKituting « = -— , and t S 

V — — I, i» farther trantformed to ■ — ~ — - ss ) */— 

** rrii^ ■ *''""^^' fuppofine ^ and if to denote the r 
circular arcs whofc tangents are j { V 
we fhall, by taking the fluent, have A ■\- C = \B *J ~ ; 
Cbeing a conftant arch, ferving to corre<51 the fluent. From 
this equation, when either of the quantities a or x is giKU, 
the other may be deierniined (from a table of tangents) 
m all cafes, except when imaginary quantities enter into 
the conCderauon : Thus, z being fuppofed given, the tan- 
S*"* « fyp) will alfo be given; and from thence (by the 
G a table-i 
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table) the arch B correfpondiDg ; whereby the arch ^ 
(=: iB^~-,C), aad its tangent ji, willbekoowo, and 
coDfequemly * (= - x i+jj). 

When It, p, and g are foch, that j v — is a rational 
quaotity, then may the relation of x and z be algebraically 
exprefled by a finiie equation : For, here the fraflion -, 
where r and j are integers, may be aJTuined = i V — j 

and we flial] have / X J+T"= rD : But, if c be taken 
10 denote the laogent, of ihe wch C, that of j^+C will 
'"■^ — ^_^ -• Whence (by the theorem in the folution 
cf Q^ 388) the tangent of j X A -^ C will be had = 



J — - . , — ^^ J, iic, which mud neceflarily be 

equal to the tangent of r5 = ru — -. ^^^^ ■ CTH. u » &c. 

'i- • — - • • u' &C. where r and j iieing integers,- the 

.feriefes will terminate, and the relation ofji (= V ~- ■— i) 
and u ( — ) will therelbre be expreHi-d in finite terms. 

Mr. Rollinjon (tlie propofer) anfwers thia queftion, in al- 
moft the very fame manner, ttttr Walton has brought out 
an elegant folution to it, from p. 66 of Landen's Mathema- 
tical LucubratLODs ; and, \\\ a way not greatly different, the 
folution is alfo given by Mr, R. Butler, and Mr. L, Charlton. 

Xin. Question 433 anfiutred hy Peter Walton. 

Let A d enote the force which, afling at the end a, at 
right angles to the rod, would accelerate the velocity of 
that end about (CJ the ctnier of gravity of the rod, at the 
fame rate as the faid velocity is accelerated by the aftion of^ 
the rod againll^/'; and let A' denote the force which, 
ailing at the end mi at right angles to the rod> would retard 
the 



No. jj. Qj; I s T I o N ! A N i w a fc E 1). t^ 

the velocity of that end about V, at the fame rate as the 
laid Telocity is retariied by the action of the rod againli 
jlC: Alio let a be the velocity of m, or n, about 6'j f, the 
velocity of £? towards the liorizon ; iu, its velocity in ii di- 
te.Sa.an parallel to the liorizon ; /, the time the rod has been 
in motion, while it louche) j-fC; T, the time from the rod's 
ceaCng to locch JC; d, the diftance of C from jiB, at the 
commencement of the motion ^ x, the dillance of G from 
jIB, at any [imc after the motion has comme nced; ag, the 
length of the rod; s = ifiri feet; and j -^i^aa — xx. 

Then will the abfolute weight of the rod, the pteflure 
againfl AB, and the preffore agalnft AC, be as is,—^, 

• ani ~ refpeaively : And ^^ X ~ will be = i. 



^ _ ^. X -^ = «, .. - ^ X — = r. «« = «^, 
and niu ^ B X. 

By means of which equations, we find jiuio + n» = 
•— fi)x — ivu, while the rod continues to touch AC, 

Hence, by taking the cnrrefl fluents and expungin g a antt 
w, we have i^ =^5iZHiiii^ = iiiSIiZH^Lii^^Zl.'. 



Therefore tifU^: ' ; whofefluxion i3=o, 

and confequently x = — .when ^'=0, i.e. when the rod 
«eaft8 to touch v^fT. Moreover f is = , , — ,■ -■ -■ ; 

wbofe correfl fluent, when x is —, is the time required in 
die qaeftion. 

After the rod his cenfed to touch AC, {A' being = o, 

and w invariable^ we fliall have A' X = «, i/ — ^■ 

X = V, and av = aj. From wiiich equation we get 

iiu=—6sx — zvv: Hence, by taking the corrcfl fluents 
expunging «,'and putting d = if, Vc £od v = 



66 LlDiii' DilkiBl. ISimpfittl xjst. 

quendy Tis = — ■ i '^^* , ?' 



■ - , 1 n il — ■ ■ wnereDy tne 

time from the rod's cealing to touch AC, lo its coiscidence 
with AB, will be found; from whence and the given (inva- 
riable) yelocity — —-', of the center of gravity fom the 



Mr. O'Cavanah has alfo obliged u« with a Solution to this 
Ter'y difficult problem, which 
agrees in evet7 particular with 
ihat exhibited abo* e. This ata- 
tleman, at the .end of bis loln- __ j 

tion, fubjoins the following re- • 

mark : ' If the figure of the rod ^'^'^ 

' (hould be fuch that the center /'I 

' of griTity (G) is not in the •fiy^ ! 

' midide-poiiit AT; then, putting j! '~if~' > 

** = «(?; aD«i(=«i') = the ^ " 

' diftance of the center of ofeii- 

'. lation (P) from the end n (confidered as the p<Knt of fuf- 

* penfion), it will appear, in like manner, that the celerity 

' with which the faidend recedes from the plane AC, will 

' be ajv^ , ,, / ^ f~^, •• When this quantity is a 

idhk — b — d^yy 
' maximum, the end (w) will quit the plane AC ; after 
' which the relatire celerity wherewiih n rccetjes from 






* MH, will be = ajX V ;^^^ — - ^ - ■: whereia risacon- 

' ftaot quantity, to be determined (like ni above) from the 
' value of y, when the end ni ceafes to to touch the plane 
' AC 

* Note, That, in this author's foluiion, d =x Mn, j = 
MH, f = tht firft value of j', and /= ifirr feec 



PtIIB 
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PuzB QwEiTioH atifwereJ fy Mr. E. RolKnfoB.' 

Let A BCD reprdent th« cafk or veffel; pnt the given 
lemi-length EI = c, and the ^ 

given Itnai-dianKter (^/f) : 
the end = i ; put alfo IL = : 
and IAr=j',-fuppofing-LAr 




being 3'i4lix»jrVy 

fellows, from the 

th e problem , that the fluent of 

^ jj-^-xx DDght to be a It 

man), whep that of x becomes 

equal to the pven quantity IE, 

Hence, by the general rule for the refolution of ilbperi* 

rietrieal problems [vid. p. *oi of Slniplbo'& Mifcellaneoos 



Trafh) it appfears that 
. found = - 






; and cdniequently x =: a x hyp. log. 



— , apfweriog to the 



IG (beoiufe when j^a, x will be = o). 

The equation of the cuire being thus knawD, thcflaxion 
of the generated folid, I'md y.jjx, will be fband = 



rt4i6tf X 



J'y 



, and confequently the folid itfcif = 



i'i4i6aK ^jVjr — a a +iax; tliedouble of which, wh«n 
x = e, and ji=:t, with be the whale content of the vellel. ' 

But now to jind a (which is yet unknowti), the general 
equation, when.r~j) and x^=e,viili gjve c^saxbyp. 

log. , or - =:H.L.- + v' 1; which, 



by putting - 



', will become hyp. Ug. v + n/vv — 



y — •jcCin theprefent cafe); whence » is found = 1*1788; 
acd from thence a — ji'jgS. Heace the content will come 



oat 16111 cubic JDches, or £970 wine gallons. Aod the 
carre furfacct will be ]e1> thtrn that of the circumfcribiag 
cylinder, in the proportion of 95*54 to loo. 

The folution by Mr. Rellinjhn, here given, being the 
only true one thai came to hand before Can diem as -day, that 
Bcntleman is therefore intitled to a prize of \% diaiies, with- 
out the chance of drawing lots. 

Of the EcHpfes in the Tear 1758. 

There wilt this year be fix eclipfes, four of the fun, and 
two of the moon ; whereof one of (he moon only will be 
vifible to-the inhabiiantg of Great Britain. 
' The ift » of the fun, January 9th, at 6 in the evening, 
iovifibte. 

The »d is a vifible, and total eclipfe of the moon., on 
January 24ih, fome calculations whereof are as follow : 

Calculated by 

C For 
Mr. S. 5 London 
TowndrowJ CheKerfield ) 
CDeibyftiire J 

-, f London 

«, ^'- n nudruth.in) 
W. Temll, 5 Cornwall j 

Mr. J. S London 
Gotieriage, cLoughboto' . . 

The 3d is of the fan, February 8tb. between 4 and 5 in 
the morning, invifible. 

The 4th is of the fun, July 4th, at 9 in the morniog, 
inTitible. 

The jth is of the moon, July aoth, at j in the afternoon, 
inviCble. 

The fixth is of the fun, December 30th, betnteen 7 and 8 
in the morning, invifible, 

•,* Mr. CkarUi Brent obferves (veryjuftly) tliat tboft 
authora are miftaken who affirm. That there can never hap- 
pen more ihan fix.edipfes inone year. Befides thofe men- 
tioned above, he takes notice of a fmall folar defed of about 
halt a digit, on Auguft 3d, between ro and ti at night; 
which 00 other author has adverted to.— But wither the 
errors of the befl tables extant, may not be fufficient to 
reoder the happening oifueh aa echpfe doublfal, we do not 
undertake to decide. 
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Nnv ^uejiions. 

I, Question 434, hj Mi/tT. S— «. 

JddreSed U Mr. U. T r, ixhs teak the Liberty ta ajk her 

thefillo^oing ^tfiions, viz. What age? What fortune? 
And 'what heis^ljhe ivai ? 
My height, fir, in inches, is ihree times my years ; 

My fortuDe iheir fquares wiil both (hew; 
Put all thefe together, there then, fir. apf*"» 

Tb« number expos'd to your view.* ■C*4494' 

From which, fir, dettrmine the things you requir'd; 

Ajid thcD, if more favours you want. 
As lovers of fciencc I always admir'd, 
Tho{<t favourt, perhap, \ may grant. 

II. QussTiOH 435, fy Mr. P. O'CaTanah. 
A tortoife odcc (or ^fop lies) 
Run with a hare, and won the prizej 
The hare, in the firft minute's (pace, 
Four furlongs run o'th' deftin'd race, 
While far behind her foe crept on. 
And only crawl'd the fourth of one; 
Puft, looking back, obferves the caft, 
Difdaius herfoe, and bates her pucei 
In the next minute (he run o'er 
- But half the ground (he run before ; 
And in the third wa« only reckon'd. 
One half the faace (he went the fecond; 
Decreafing (till (as artiAs call) 
In ratio geometrical: 
Mean time the tonoife dill crept on. 
At the fime rate as he began: 
Now deig^ to Ihew, ye learned fair. 
In what time he o'enook the hare. 

in, Qn^iTiod 436, fy Afr.'John Bnckland, Teaettr 

cfthe Mathematics in Oiford. 

.What is the (idc of that equilateral triangle, whofe area 

con as much paving at gd. a foot, as the pallifadoiug the 

three fidci did at a guinea a yard \ 

IV. C^BSTioB 437, hj Mf. Thomas Ma&. 

From the vertical aogle of a. triangle [whofe bafe is 70, 

and its two fides 40 and jo) to draw a line, tennioatiiig in 
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the hiCe, fo at to be a mean proportional betweeo the two 
fegiDcnts of the bab mule thereby. 

V. QuEiTioM 438, fy Mr, Petef Walton, 

Ta place three circles (w}iofe radii are 10, 15, aad iq^ ft 
that three right lines Duy be drawn each, to touch all the 
three circles. 

VI. Q.ui;»TiOK 439. h ^f-- W. Bevil. 

The bafe of an ifofceles triangle being given = 100, and 
each of the equal lides = 60 ; fo to draw a right line from 
the vertex to the bafe, that the folid (or continual produfl) 
under it and the two fegmenu of the bafe (hall be the 
greateft pofEble. 

Vil.QusjTiOH 440, By Mr. J. Fellowi, ef hii Mif 
jefij'i Ship Ciiptain. 

Under the line [or Tcrf near) 
NE, SW, two ports do bear, 
Whofe diftaoce, if I rightly Euefs, 
Is fifty leagues, no more nor lefs; 
Between which ports a current goes, 
SE, ttiree knots, as I fuppofe: 
The quere is, liow mult I fail 
From Borihern port, in fire- knot gale. 
That I the fouihern port may make. 
In the lean time the thing can take? 
And what that time will be, declare; 
I'll do as much for you next year. 

VIII. QoEiTioN 441, *> Mr. Lionel CliarltoB. 



It being a common praSice among (hip-chandlers to make 
their lo^-lines ^x feet long, and their half-minute glalTes 
,»g vibrations of a pendulum, wbofe length is jS inches and 
an half: Quere, how far a lliip's reckoning will rary from 
the iruih, that ufes only thefe, and fails by raercator on one 
rhumb from the Lizard to the Capes of Virginia? 

IX. QuESTiOM 442, hy Mr. J. Wilfon. 

"Xjt'z + z**— * 7^" ^"*' * ""^ '^' without having 

C T^ * "'^^toexirafthighertbanaquadratie. 



No-sS' Kbw QjiBsTiONS. n 

X. QuESTioB ^J, hy Mr. H. Watfon. 

From theequaiioQ 44ooox;r+i =:zz, to find both x and 
z in whole Dumbers. ~ 

XI. QuE)TioM444. ij-Fr.Bell. 
A gmtleman haTiog in hia garden a.D eltipticaJ fountuiii 
wboje greaier diameter is 30, and the lelTer 14 feet, orders 
B free-Ilone walk to be made round it, to be eyery where 
of an eqnal breadth, and to take up juft the larae quantity 
of ground aa the fouoiaia ilfdf : Qaere, what mu& the 
breadih of the walk be ? 

XII. QuESTroit 44J, hy Plus-Minos. 

One motniitg laft fummer. being in a gentleman's garden, 
tfaw a very good harizontal fun-dial, which was not fixed 
down, but neatly let into the poA on which it (iood : Taking 
bold of the gnomon, I pulled it towards me, thereby elefa- 
tingthe foTith fide of the dial, Aill keepins the gnomon ia 
the plane of the meridian: Upon this, the Qiadow came for- 
ward from the hour-line of 7, till it marked 7 h. 40m. and 
no Dearer to the meridian, or 11 o'clock, would it come; 
for, if the dial was farther elevated, it toroeMack aRaiD : 
Now the day of the montli (which I have forgot, ana for 
private reafdas Ihould be glad to recollefl) is here required. 

XIII. QuESTjoK 446, hy Mr.P- O'Cavanah, ^/Dublin. 

How mud I incjofe an acre of land into a garden, with a 
fence of govpoles in circumference, fo aa to be able to form 
therein the longeft (flraight) walk pofSble, and what will that 
lengthbe, fuppofing the breadth of the walk to be 10 feel { 

XIV. Quest. 447, 6y Peter Walton, Difcip. Landenii. 
A chain,. 10 yards long, confiftiitg of indefinitely fmall 

equal links, being laid flraight on an horizontal (perfe^ty 
polifhed) plane, escept one pait, a yard in length, which 
hangs down perpendicularly below the plane ; In what time 
will the faid chain (drawn by the gravity of the defcecding. 
part) entirely quit the plane? 

PRTZEQuF3TtON,>Mr. G. Witcheil. 
To determine the nearett diflance of the otbit of the ex- 
pelled comei from that of the earth, together with the lon- 
gitude of the earth and comet in that fiiuation, ioppoiingt 
I. That the orbit of the earth iS' a circle. %■ That the tra- 
jeflbry 



yi' LiDiBs" DtARtE*. [_Simp/cn2 r7S9- 

jeflory of the comet is a parabola, whore focus is the center 
of the earth's orbit, j. That the perihelion diftance of the 
comet is to the radius of the circle, as o'jSfiS to i. 4- That 
the inclination of the planes is 17' V, the place of the pc- 
rihelioB SSi*W> aiwl >•»" *»f ** defcendingnode fiR %%' j j*. 
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^efiions anfwered. 

I QuieTioNASiflfl/'^'W''*''^''-'^''-^^^*'"' "> l^U* 
'^~ T. S e. (Af /'^o;^s>^■. 

VOUR age, dear Mlfs, is twenty-one, your height is five 

Forty-four hundreti pounds and ten, wiU jnft your fortune be. 

jilgehraie Soiuthn. 

Let * rcprefent the lady's age, then her height (in ioche*) 
will be 3 *, and her fortune tin pounds) = io«», by the con- 
ditions of the queftion; from whence we have alfo given 
jOKJc-f ia + y=: 449*: theref ore xx-¥ o'ax = ng-A.i.nd 
confequently x = v'449'M - > = 'i- ^ence the lady's age 
appears to be 11, her height five feet three inches, and her 
forcune 4410 pounds. 

In this manner the anfwer is ffven by Mr. /f. JJiten, Mr 
G. and J. Jliin/c«, Mr. Ha^^Seld. Mr. Barrat, Mr. 7. 
Brickland, Mr. Cba. Cave, Mr. J. iudf. Chapmn, Mr. T. 
Corb.lt, Mr. M C,g,Mr. r.Fr.nch,Mr. E.f^ar,, Mr.D. 
H^ingj. Mr. R. ffo^g^f, Mr. T.Jef'^, Mr. Sa>^. K,,t, 

iurer Mr. ft. Marjb, Malhemattcu:, Mr. G. Nokcj, Mr. 
TkZ: Mr! PJ. Rogers, Mr. W. S-^^-ft, Mr. J.rhrne. 
Mr. 7^ IVaJhl, Mr. /. Wriler, and by a muiniude of others. 

II. QuESTios 43; anfvier.'d by Mr. B. Ljdal. 

Soce the fpaces run Hy the hare, in the fevcral fucceed- 
inc minutes, iire exprctTed by 4, 1.' i. *. *. &=■ refpe«ively, 
it 13 plain, from addition only, that the whole Ipace gone 



Tlo.s(- ■ - QjJ e"sji,oiis Af »>*itE.ii. ,^j ' 

over fr«m the beginning, will be always lefa than 8 furlongs 
by a (pace equal to thai paffed over io die lift minute. 
Therefore fince ib'c (pace palTcd over in the UUt minuie 
(after a coatiaual decraafe of one hajf every minute) mud 
be extremely fpall, the whole fpacc gone over by the hare, 
.wbco the turtoife o^rtakft Iwr, wiiranaouDt tn 8 furlongs, 
extremely near;' which, M the rate of j of a furlong in a 
VnioQie, will take the tor'toife 33 hiinutes to crawl over, ia 
ordei to 9omc i^ with the iaxe, ■ 

The fame anfaiertd ly Mr. W. Kingfton, a/Bath. 

If the number of mionies be denoted by *, die fpace gone 
oTcrby the ij!ttloir<i willbe =>^, and that by the liarec: 



4:h» + i + 4 + { Sec. = S-X 1 -I- 5 -I- t *=• continued to 

* tern}, whereof the lall is evidently = S X — (=: — ). 

• . ■ ' a* a* 

Wheiice tlie film of the whole progrefli on (bi;tng = the 
Rouble of the firA terra minus the laft, in all cafei vberc 

the ratio is 4) is bad := 8 • Hence we have 8 — -r- 

"■■-.■■ .- ■ af I , ** 

^ ~ • *r, 3* — .-■ — - = X ; where, if -^;— - be rejefted on 
account of its extreme fmallnefs, we Ihallbavc x = ji. To 

correal ihig value, let — =; — '- r, be flow fulr- 

traded from J»; whence 3f = 31 j^jyj-jj. 

. ■ . Th^fanu aa/aiered ^ PcaorilU, 

■ SappoGng that theliare mond aoifarmjy m each minutis^ 
die dxtUaat rail by her was = li + 8 + 4 + » -f i- 4- i -H 

and by the tonoJfe = i + r + 1+ &c. . v . ^ jr =: 31 4- » : 

'^ i t'^y'} - ' and therefore jitI^t^ minutes is the true 

U«i2I»7 .-_: -.J-iir.: ' __ 

time required, 
fi'wjj'^^rt. VbI^HT.' Il " ' ■-' ,Accordl5g 



According to fomt One qr ©ther of the tbree'mAhoda 
■above giten, lie proHem is dro'attfwered fe^ MelTT'. mi 
If. AlTcs, W. Mton, W. Baxfiitd, T. Barker, E. Sarra,. 
f. Sfrufori, r. Bqknorth, Ttiraer S»/fta>, J. Bitdiilrs, T. 
torbeil, t. Crahree, ' E. Elfit, R. GMow, M. Grim, 7. 
Haa^n, T. lod W. Harrifm, Jof. Harringtm, D. ff^'- 
iass,a. Hicks, Mtilachi FTitehias, J. Hartej, Ahr. Btrifnlf, 
T. H*pi!rifo>t, r. nmai, Steph. Kins. R. Cangtej, JV. Mat- 
ihe^fon. Chr. Mc/ban, S. P»i/iy, «; PSte&r, W. Fcnn, 
Mex^Ro^e, 7. Scott. iV. Spiecr, G. Staplcy. W. S-wift. 7. 
rhomiifim, J. Th^rne, j«.Vhi»n.MattMard,Jj:iV^tl, 
R.W^ton, T. mm>i. 7. arafia. aod a great miayoihfrs. 



If the ton^, in feet, of eaeh (li; of the trianeutar garden 
■be denoted by st, then tlie' pjfllifatfomg of the ihne fides, 
^t ais. per yard, will amotitit to mx ftil lin^; More- 

<ti?er< die pcrpemlicnlar being = v xic-~- — =; — *•, the 

area of the garden, in fquara feet, will be =: ; whereof 

the paviog, at 4 of* £l»illing per foot, wU comd to -•■—* 



and therefore «=: — = «» 5/3 = Wj^fifs, tbc^quired 

length of each lldc.* 

Thus the proWenr h «rrf!vcii by Mr, 7. Srickland (the 
propofer), Mr. E. Barret, Mr. Turner Ballon, Mr. J. Sud- 
ani Hr. F. Stdvher, Wr. C. Cave, Mr.' W. Csgte, Mr.-^T. 
Craifrit, Mr. W. /?arrift».'Ktr. ^j/t^ HatriaipiM, Mn Ma* 
Uchl HitcblHs, Mr. E. ffeui/le^ Mr. T. jeffers, IMlh Coa- 
Jurir, Mr. W. RUliJx^on.Mx. Chr. MeJba>i,MrJ S. Pedlej, 
Mr. W, Ptnm, .Alt. H' ^"Wti- Mb. JUx. Aixa-e, Mr. 0/ivrr 
Siahfpear, Mr. G. SlapUy, Mr. R. IfCaUon, TiOs. Malt, 
mird, Mr. J9f. ariffiel, W- F. WHiht, and: by iqiutrdM wf 
40 other perloDi. ' ' 

r, .; .-"...]--: -.,..'; . JX. QSBS- 

.* Sec -tWi QuelUoB (blred Mthout AtorWs f. iiB Hu'ttoo'i 

ISraliitarioii. . 



QiiB sT-t-e-ir* All wa>aK 




^w/io/- o//^,Ti«ory afi)i Pnj^tce of .Ganging- 

About rtie g»ven,truo(E)e.J^.5£',Xu.a circle 6e drcttia- 
foihea. andintfie CdcTJ?,. 

<!ra*ioBV*fi?;V rtirafte! lo 
^7, iDterfe?H«g tM circl«iB 
N.JT; iRed dww CW, cut-- 

a menn proaortioniT'BetWefti' 

parinirto JJ! (by conftniifl.) 



»i]<t B.!4:=^9G. it Jt-cvidMt 

S. fj : a'nil COrifcqutqtty CP* ■ ■' 

a ^^ X PN^ APyi. SP (I«. 3 J. J.J vJP.CP 1 • 

' Tfms' A4 )>roE)len .is gdft cenfiruaeiil by Mr ilf^ (tbt 
popoffif 1, and fi»u W. J_p/rfy.- 

7*1^ .^fiw estiffra^tj and ^nftoertd atServiiftr fy 

Tct ^'nrcFe JJeJefcnbetT »boiit tin jivwi & ^5C; rad, 
faripg bifefted the radiui OC in F, from thiff poinr ta v^^ 
awAfrft^fC (orf 0); diea will C./*, when drawn, be 
(he require^ me»ipT«ppttiQnil between AP and .fiP. '_ 

■ ci^lJLAriirti. Ti)er4bei«Kgi>'ea.BCV4o. ^C= so* 
and jfS-=; .gC at jj^'lha p^rpeiidUuiw tZ) will be fouarf 

= !£i:l£, CO = S, and (;£ = £i)= i^! Thca 



— -f^, an<l-i->"-|^i'l»,s£P = 

Wtence v/i»'=i3-7ut, and>f = i6-»B8. "*' 

In tte manner the (blutjon is alft ^nn by Mr. ^0^. 
Staler^ and' Mr. Henry tVa0n.^. 



XT* ■ ,.:,..,,.Goo^\&^* 



JIn Jtgtbraieal Stlatittt U llifmmc^/Mr. Ed. Johqfoo. 

All the fides of the tHaiig!e' being girin; the fegm^am of 
the bafe are resdily obtainedi t!2. j^D = 41I, ^d BP_ =s 
18*. Putting therefore JC =: a, JD ~ b, BD = a ind 
DP = x, we fliall hive v^P = J — Jt. and flP =; e -*■ x-; 



= aa~^.h b + X*; confe- 
:*= i — jt X c + x; wbepceafir— " 

iJSjl. From vrhith ;^f'=:*s'«ii|8. 



But CP» is alfo 
quentfy 04 — (iH 



In this liftmaansf it is like«ife anfwered by 

W.. Men. fV. JByton. T. Barker, -Ja. Iferi-.'/crU, 

/. B^Uitr, rim-Dj-uru E^ard Ellh, G.Gadbtip, J. 
Gtahead, 7. Hampji'7, D. likings^ G. Mich, 7- Mtacj. 

loci, 7. ^fmo^irn,'f: P""-^'' "••■'^^^^■^•7^^s?"w?f4 

Stephen Well, 7. Wilton, Ceo. Wisciell, and fome othen. 



yTs^jjfe 



V. QuESTioH 43S*»jfti'f«»'^ ^'■- HoMj Watfcn. 

L« GPMf §JfK, and NLI be tbe tbtee'ri^^ lines 

whidi eacb.cird? is 10 touch, _ '' , • 

(iWniJDg by tl;e;r inierfeftionS 

■ihe £:,EUFh and fiom^ths 

centers /f, B, (K to ihe polnia 
-oFcontaO, lef tr.dii be draStfn. 
■Beciiuii: EG =:KH, and Dl. I 

= Z)/', it is evident ihat the 
■fumof the twoCequal) tangents- ■ 
. FG and Fl is equal to the funi 
■(it &h r'lirthTee-lfJea.ofihe wi- 

angle £Z)f. Ai>d, by (he fane 
: WgonlMit, tfaefom-of-tie-tah- 

KLms, H jri--t- ti J{, OtJJit+: 

jDjV, muftaifobe cijaa) to-ihe- 

^■•fy (ame (laaniity, and con- 
4e(iuently alt ihEft' tangent 

eqnal among themfelves. Now- ' 

from fC=;£;W, let ^f (common) to be t.iken away.^nd 




No.j6. QjjjsT toHS Alls WBnirov ZT 

tbcre remains Et:=FM; but SH=Ea, aoif {=?*■ 
caBi«iu)entiv £^=Fi., In tke veir^inie manDer, i)it 
= i>/rana/)iJ=£ft - 

Ho., pit-S-^*^^* '■■'"' -*P=.£^J££..: 

•■HKDC&lt'a[t^*;''i£ai:-riic three fides ^F.ff'i), !>/■, oF- 
\ht tnangle 7)KF, are e<tual to -j^^ 1- — ^^^ , 



BL 
Vbi*,- iherefere.- tee tVp'eaeho&er ht tla^gkeB i^da of 

e,+4»^£?, AH*iS^. v^AB^cei 

From wheoae the probhro miyljc very eaJHy eoaftmfte^, 

%iejami ahfwi^-eti al^eir^neaify fy' Ms. O'CavaiKifr. ' 

■ This g^ieniar^Vtdr'proMrtg'£'.£5 and FMxoha eqiialV 
(as ia the fohition atove gitei ty Mr. H 0r/&/r)|gt]M ^6 :**;; 
£M=B,hCP=i(^K^f-M=>'- Then(trom ilie nmibriiy 
oftfic uiingiH'E'JtiV.-JSG) it witl be £M{x): 8Xt 

{b)xt jiG(.al: EG=~. Again (by fini.fig^)^G(tfJt 



^'i^t'sS'P^-^F'P •^-Vfil'ls: SSi) ± -rf; rsfcd Goafequently: 

elfe is eafily determined. 

.. t/ltl^. L. Qu^ltottf ^.^^iffiifi^ .and Pantr^iut- ha»» jjii>. 
nbed sew and tctYtIK^ ^'fieb''^t^^ toluiiijns wtljis titti- 
b(eni,,i1"i«E4i*!o w«eT)hav«Ja«mineaiHdittah<;e» crFtlie- 

. ftnmifi aMk\tt% «.=vii'^i•Jfl£-htc. fctifM, prow* 
alfo, thai tfar:lMki I.DS,J>F4 £ J^J«f .^ &/>£A wULbe 




""**"« ' * *" ni' •.'^^'^ — -^.refpefliTcly; aadihe 

radius of the-eirfil«ii)f«ibe4 ih«dn = --Mj^^f . 

MtlT. Ti AlUn, J. J^«^«, and £, 7W(!;6>/.' tave tilte- 
wiie obliged us wiih the famerfcpinc dimcMions, from 
Ex. Tjl. p. 13. of. Mr. Landca's Matliemati.calXucubratioos, 
10 which tbey fc*st»lly refer.. ' "■ ■'■-■■■• 

VI. <^ E »T 1 0H,439 *«ywr«/ *> M^. JrW R. Hudftn, 
. Let CD be pcrpendic«hr Aa. AS, a^d RUl ^/(j (= SC 
and X = Cf, (he line re gyiired-;- Then 

= D S (Euc. 47- 'Qi w hence ^£ = 

i — V xt + H — a e, and 5£ =: 

i + V'x.v + i* — a"j" : The refore 

AEy.BE-X.CEdi aa~x^ i x ts , , , 

a'» — )t'; wWch beiog a maximnm, ^'_g ,_2i - 

ve have, in fluxions, .»*jr — %x*x,— . , ■ 

o; -wheacc x =— p :'ConfequentIy,^^=^4o, airi J,ff=,6d; 

Tii/amt arfwareih I^fr. T. Hopliafon, 

Making CD -i- AB, and puttiog'^Cs: *;' an4 EC = y\ 

//t7' -£t,'» =<»a — x»j and ctMtfe^tiently AE^xBE'H 

a= o ; Ariicnce 1;=^^; therefore DE\i=: ^^AV^^JC^ ^ 
= 13, ^£ = 40, and5£ = eo. ' ---^V 

'Fbiii tW's faineloB^riierjt itie^oS lAA fuBffitoVion, tKe 
ftnfrfer Ts Tifcewife brottgHt Oi^bJ' Wr. 7". BarHeKt/h. m 
tyJal Mr, J. MitUurti, MH-fMirf'S^-^fp, Mr.-Tfwm*: 
WrrO'. ff/rt^f//, and a-ffiw't««Y'r'-'_ filn ie-fi^-^ffSJ-JSs. 
givcB ihe conftruflion aod demonftWRioii fi-mir gesmetrftit 
ctinciBlcs independent of flUxiona. But i^e fcanrinefi of 
cut coomwiH r6»airnw-u3 to iiriert-all that bufmolt 'able 
sni} espetiisioil ewrefpondearBiEirtai ,u» *iit ' . 

VII. QjEj. 



i ii 




- VII. <^BiTio» ^^o 4ii/nitrfd fy Mr. J. Miib«um.. 

• Let ^5 be thtg»M»*re<iiDi!»f thdcorrentJMtbefctt- 
"thennoftof thetwopoft) A'lS-' ' . ■ .1 

■Tfke.Sa = j, (aiprefEog the 
late of the current's Tneiion). 
and, from a toS'N.appiy'an 
E ;,- the rai^ of the fiiip^ nM- 
lion. Then draw A',^ parallel 
{<rnii, which wjll ^Tc the co^irf^ 
anddiftance req^mred; be<jauft, 
ty the cojiiBoiiiioii.nf inoti^nV, 
fbe.ihip wiiriUea reanymoTs in 
iHe' right Iin<^"A^S,<flreflIy't<i-'- • - 

waida her port. " 

CALCULATION, .-Jn ttje .riglit- angled triap^e S»a, we 
hare given — = o-tf =?nat. Gn. of Sna ior SNjI)^ 36* 
5»', whence the angle of the Coarfe ANJV'siii^ s*' ; 'Slfo 
■JVJ (xhe-m. rna fejflWWe> = I^SH-^ ia'Sa^jf aadcoa.^ 
fe^Bcnt^trteTiftic^ij^^Otiti^ ■ ' . — ' / r -. : ■ , 
■ Meffi^C. Chrrlfert,' fi^.t'D^Jif, TirflrsrK ■T-ifa/li**&». 
»Dd,C.^/j^f//i_f^jf^.i^ id il^ ti^pi»Dner. 

■ Thtfawu ait^ertdif Mn. Richard Terry. 

I.et NM reprefent the meridian oTthe plaM Tailed tfcm, 
Ifxad^ iTie -tWo prints, ;¥S theiJiFtaitonrof Ae- earrtnt, 
and NA the coarfe fteered \^v tie.C^mpafc; then, by the 
compofition of motions," the Aipi rea! flireniod'^flirbe 
li the line jVS. ■PBnwRFW*=ir,-5-v*^s-rx,*nd A'^s 
ijriTlieu,.thi[ £ij,c JZ».i-| nxx^-^^^ -(^NJ\-^_ S^* 
i M' ) -:~2a ; wh^ce xhs^S^ f j-jmfe-, Erdm whiA 
the courfc is found to be W. byS. if 1'. S. and the tim« 
requtreti'37h: 3D1H.'- ■■ '^'■■' ' ■■■■--' ■ '-' ■-" ' ^ "■" ' 

Thus it ij alfo anfwered by MeC T. ^//m, Birtievt^ 
ifHW-Vi.',/^ ■ ■■"■ 



y Ljme Regis. .;.i..i!4 

By the known rules for pendulivns, Vjl9'> : v'jS'j ; 9 »S ■ 
47*75 = the number of lecoodi that the j^a^ is rutUiiDK, 

vhicl) 



Ad Ljfci»fcB».',Di4in^i, . ^Sim/>fin^ , ir^j. 

which let be,<]cDo(e(l by n; then it wil] be as jSoo (the 
mimber ct'feeonds' iia'a hoBfVia io/i,fu-h£tva{tiuStt:t 
in a nautical miie) to i'7»~tne diHance \rbicb the knets 

way, which diftince, in the fitkat ^nfcMmins o«t 47'i7i 
Aetj (ioftead of 41 feet) we 'iHci«rdre ha?fl, ^ 41 to-47;ijjt 
nil 3^«o miles (the whol? gStstxVftaiice of the I.i^ar(l (rum 

th* 6apes"of Vijj^ia) to i4»»inye»,tlie.d(ftaiM:e rjin,by the 

the trulfc by 381 miles'. .... ■ !,.- 

" Almdff tnihe f^ftie raanirertde fblutiofi'is rffiVKiT^n bf 
Mr. Liom-hCharTrin (the prOffoftrJ, Bircf'OCirf^Jtii'-iS.'r. Tim. 
Drurt, Mt 71 Hopklnfin, Mr: 7. Iffwi^rt, Mr. Edysdri 
J«hnfm, Mr; /f. A/«£tf«/, MV. A'r//*<r. iuhl'Mt. tf. 
tf^/fA;//. ■■■' ■. '■■ •-■ ■ ,_ _: 

; \ IX. Qytirifin' ^4:2'tf^//-ei^ .' ■" ' •■' 

1 In- the -gJTW <«qwatioM (xz H.»-t-a = ,0^00(1 »xzi k 
Jrf,*H*f W.*j.'-Im (h^?lj^ a^Biodj; +^ f^f ,i8P,A'»3 (z^; 
then wins' +3t>'=j' — i<?^rt: tf »? j-aJiAjts bfy AifeQli 

= i: Ib the latteffli'^^cTi *q^^tiW«iet-^,"iRe' vMne k'p 
(u fiJTCb fey thd fortfttit be A^lAited { tficii -iHI — X 

=j-iy.[';W- cr«i^?;ettijf >.i- " .- ' ■-.\ '-'■' ■■■ ■' ■■ 

(='~)"wiiraift' be l^iowc; wLeb'ce X atftT^' aie eafiljf ob- 

»»eA- ■. ,v ■ ■ :: .1-'- - :' ■ . ./ir. \ 



-■ TkfJaMt anfoxred 'otimutfi.^ "":"'". '" \ 
' Fat; j -{^ V •=' xj ' dntf- ' > ''r-^v ^ l z'^ ("tbeAVAs c ^6 »jt i{ 

(after p 

In this manner the fofution it mvea by Mr. R, Butler, 
tiut, Mr.R.t^JuSei,yit.[r.^i(ert ajid Mr, J. Tiopi^/p^ 



'_ I«r-^aa ■i^it :*— jCM »;»«ii-aiad-e+j'a?s*;jWhiifli 
balnea ^4 n>g; w:w tfc.m I the ,&icoi><d .fiQURtroD* u« bcoomci 

" ^"^ "*"-^~^^ ' ' ™^e°'=e- W reduflioD,^* + a<f7j 

+^ = ^^^^^j aAd qiofcqMntiy (b.ypuiiiDg</=»ec 

-. * I ■■ /'iji !..' !'■'— »f* W^ „ ?— j)'* L. ', 

-4.-2.V o— -i^^^ •*'- — r" — ■ ( : But' — r^^ s xK 

^pf..;,.. r, .*...., ■*!*. » . , ■ f "bJi - / 

:(U^ ^-TjIp-paiM whence*|Md^ aiealfiiJuioiwu .- . 

X.,Qu4STiQii .443. lur/wergj. Ij. IMrchoverfniifc : ■ 

In tlie 8J»feii~?(ieatIo(> A^ooK^t + i wzz* lets be af- 
furaed^s tic*-^*; then will icoxk — i = aoxi — iJS: 
Here X heitaereattttinaAh Rwl-lefc than 5*, let4*+c 
= .T. then Will 79^*4- 1 = 380*1: + looce. Hcteic-jf, 
«d "?6ei,J6ttheMfore.jc + *;';^i;. iheo wiH»j(c~n=: 

'4'idcrf^+ 79tfA*'Hfere f b^ing c- nJtf, "and "= O"!/; ifliise 
17*/ — e = e; then wiH-i76i/rf'— rf=:44cif — 15^ c. From 
whence, ty proceeding on in (his manner, (mskjiig a c +/ 

■ = rf. »/^if=^'.;*? — ^=/- 5* — '~f. 17'—*=:.^. 
ioi* — /3j, J7/— »i»*, ,jai-.-« = ft fji+'osT*; Jo 



'^fl'.Xl^ZJ''' J" + ''■=^' "d Jr +/ =5) yoR 
wul, ail«ft, come a the etprttiaa jatfrr^i = 38o/r + 
79// ; where 41 = r, aod / = ( = y/ ; whence r = 4, 

# — »r,/=:i6i, e=7oi.,» = ,76*. &e. xxDff.iDttQQt,=i 
*orf»a!.iM578ii ami s =S45iij2i7!'ii4j-boi;"Fro3 wjiich 
r^wmn*pet«, ajrf«rt«jrthecOTrdlri(«*ofil>e^roWeiin,tot 

w^ty-fiiaOkwrnyUkitta. - ,.-,-- . ^ -*■ * 

J«/^M A/*i-, ind Ms. «. f //c^«. foI»e it BxaSly the iame 

Tit/amt tlUn»^ mifiiBfr^ fy Pe t er' WafW / 1» »^vtf 

, ■. -^ . . . , . 'MftM^ , J , ■ ■ ' 

r44tnoVi4-, ^32^, inifpid oi'x;'"then wi'lf Hojj + i"b; 
— zz. now. T being weater than ioT,iruppoftz= jor+ A, 

aoSf=:*i— ,. la this latt equation J is greater than »i; 
;bei</ore fu«ofc- j» =;= »*-h- «k «ii<i iic* wif , SiiM-^aSci 

Suppoft now e:=o; ^heo wilt ypn yme^T=i,'^:='i, 
X-±'3i, an'd"x = -— ; which ii(i. notbeirig-mf-iniegtriWc 
mitftftpl; ftttter. Tt> rtwt wiAf wte rW ; (the wTo^'irfT 
jutl now found); tlxB wUFVue««-+s-t>e^»(tbe'aboTe' 
fcujjd yOae efz), ajid i »ill be = *r, ^ i 9.^^^=: ^8^ ^ 

* = —J-iVhich not being in integer, we mull ^faieeed'far- 
ih er, by tA tffg r =r J4'* -fthf Ufftllije' of ^yrvffi^n 'trill 
Viiocf 4-ibe = 8gr (the laft Taheofz); Mid » will be 
= rttiiyr='jsi9,z-s:ii98^'. Sad.K'siii^i'Vi^-iuitbe.- 
.^.an infegeF,-.w« ipttfl R««^ad-y« (Wrthtrn by taking e = 

JJ36.&C. At fcngih, by(noceedifiginti)M.wanaer,«efivi 
x = 4C48i98iiai7*i, nd 2 =?49iJ8jr8w4!»fei.l , 

. ", ," .- , \.;;:^j5!iitl«.|,,- .,, ''■■■-.'.-,...-' 
. - Fiipifli the given aqua lien (44000** + 1 == 8«1ici» evidoit 



Ho; ]<. Qjrts T t o M i H-N W t ft c e.' i^ 

«lkibg V 3;.-^<t0M4n«« die roefficieot^ltlll'loWcr^ WiU 
become 4a« — vii"-^t+ ~— so. Not^T-iMnay be fiW 
ferrcd, tfiat u the tenn-g^— ~isTuyf(«aU,tbctTM.nJiie 
of V, ia thtc Qq^aifmi, maltlK an' approxinuce valae itf'v, 
id UuE equHioo 43*-vv- ik« (w&er« the laid Mm -^ — 
is omitted). Iq order therefore 'fo Eud i^ch ai) ^[yrotci^ait 
Taiuc of V, let a Yeriet of nnmbcrs, i, 41, 176J, 74004, 
rrolt405, fte. be & /throied, that e»cb ntw te/m may be 
equal to 4> time*-the^ Jatt, ftdnai the- lift but one C41 and 
— I bcFQC.tttc.coelEciem^.ori'uidvi'iii thecqnuiaD'he^ 
to be reJolved): 7%en (by wbatis demoattraMcTat piige 174 

of aim^ifs AliErehrt,- 3d edit;) ft tj^ miear, thit -^, •^^' 

4» 1J»3' 

^S' iS'**^' ***^*°*'y ''*^" '«***'"*'•'■• 
tp^lKTaiuettf^ie^chiiipreeKaft than tfie preceding one, 
tt'iritl affii aptieai' (Sod mi^t beealily detnbntlfirea in K 
general mar oer, if room woiil.d f»enoiO {hat ihe error, or 
^uiBury «ri{ii4e' by Ti^fKriii&ig ai)y one of dieie fra^ons for 
V, V'tiie'giirtme^fion 4iti — iiu — 1 + — - — =r (i,wiB 

>calwapi.expr.e.!reiltx— ;^ + j^— . Z) deBMmg the 
denoiniDatOT of the 'fraction la fiibfliruted'. ' Therefore, in 
order that (ttc^Hl^' maf' ("''(■■dranlk, A4«t Jiolittioa in 
integers be obtained, we have nothing to do but to contifiue 
the prtcedmr.'^fmvf jwciy^V to Gre terms iattber, fo 
that the lalt of tliefe (D) may be a mdlnple-of lo, or f^ 

that X C.?- — } may -be an iawgw; hj.'fAkh 'laetaa £f a 

fonotf 3^40^19811117810, xs: 4infiiStiuiSi, xod 2 == 
84ji78i7S7l4»oe'i. ' /fJl^r. B- " 



XI. Qvii- 



«4 I-*oii.'Di*^iEs. lSi«qJin-\ ^^s^ 



lute, 

defioiiety near each other, anti let Ja = 
Rr ^Si = Bh be every where perpen- 
' dicular bolh tQ the ellipiis. and'the curve 
'ARSB, andilieo « » tfiaent diit this , 
wm reprefent the breadib of (lie required M 
•walk. ■ . ■n-\ 

. Fatar — z,AR = v,Rr^ i.«n<i r<> 



Vhich multipli ed by JHo, gives — 



7^-, 




TbrtKe area RoS; andm the famemahiicrttie area ro^if 
fpuhd to be -—•, ibe d^rencc of which am k 6z +^ 

X - the fltuooa of ib^ waikv/tfAr-j the fiuent of which 

is*'z + -^X.^rp'/f (louAunity): This, when .^^ bfe. 
coracs = ^if. ip, J? + ;^,X i:fjp!j which ^xpreffiou ^ 
general.. let the curve tf r* b? wh*t it will, an4,-m.the,pre- 
ient (iafe, mult be equal to ilie area of the quarter of the el- 
lipfis g/C — "■ i '*"* ^e <lm;ed fputtinfl J--57oS= glj^ivet J 3; 



is j.j,,7fe«^the breadth o£rf*CwaUi.r*qi«reii - .- 
' :'■' fhffame^^a/whd t^'Mr. 'E.^ Koa'iRfoB. ,: 

Lift >^(;J!?£ be the fountain, 
i^iP^iM. ^4 a. Cc. or D J) ?. 
the breadtVofthe wdk fcr- 
rounding it : Let p 9- bo fur- 
poled indefinitely near to P;^ j7 
ind pm parallel to Pj?j more- 
over, ruppofing OF RO to be 
a circle whofc radius a = P^, 
Jet /{ be conceived parallel to 
PS, and Or top 7. Theo, 




No.;6. QjJEsTiDHi Amiwikeb. Sj 

theirea mfqhaa^^ROr, aad ^Ppm — P^XPp — 
j4aXPp,itis mamfeft that [^Ppg) the whole increment 
of the area AP^^, is erery where equal to a reftanglc 
under Aa, and the correfponding increniejit (Pp) of the 
arch 4P^ together with the inoicment {ROr) of the cir-, 
cglar fe^or RG F \ and, coDfequenily, that liie atea 
AP^a = Aay(. AP-\-RQ XiFR = AaX AP-^iFH, 
Hen ce the area of the whole walk is evidently = Aa X 
ACDEA-^\FRGhF; which is general, let the curve 
ACDEA be what it will. Bui, m the prefcnt caff, ACDEA 
being an ellipfe (whofe two axes are 30 and 14) ihe lenctk. 
thereof, by the known feries for the periphery of an ellipiis, 
'wiUbefound=a7*o8j4x« (^being=:3ri4if9 8tc.) Whence, 
if y^n be denoted by v, the area of the Wafk will here come 
out X xi7'oS34p+?x = 30x14x^/1 (by the quell.) From 
which xi + i7-oi34x = 180; and confequently j;= j'jao766, ■ 
the required breadth of the walk. 

The fame anfwfrfil ij Mr. T. Barker, ef Weftliall, 
»■« Suffolk. 

Aliliough the external honndary of the walk is not accD- 
lately an ellipfis, ytt ihc d^viaiioii therefrom. is fo vcty 
little, thai the confideringofit as fuch, will be futHcient to 

g've the folution very neaf the tniih. Let therefore AO 
; IS) = tf , PC ( = 11} = b, and Aa (= 6V) = x ; then we 
ftiall have« + x x'f+xiOa^_0^9ai{zOA)iOC) 
by the queftion ; whence xx + a -i- lix^'^ab, and confe- 

qnently x — Vab-^ -^ ^^~- = i'jjiS = the re- 
quired breadth of the walk, very near. 

In this laA manner it was alfo anfwered by Mefl*./r. Allen, 
W. AJhton, Edtjiard Barraj,la. Bfresford, T. B^-warth, 
Turner- B^»a, J. Buddln, J- Chapman, Charles Cavt, T". 
CrahlreCtBd'ward Ellit, G.Godhelp, J. Goniihead, H.Green, • 
JoT. Harrington, IV. HarriP>,i, 0. Hicks, R. HoJkes, J. 
Honey, Air. Herbal/, E. Houljlon, B . Lydal, JV. mtlhg^-- 
fin, Chr. MeMt. J. Milhmrn, J. Pearce. S. Pedley, W. 
Penn, Jof.RTmiard, Alex. Roi;e\ J. Self, C. Stapt^,H. 
Stephem, J. Tajlor, J. Tho!«pp,, T: li'ilkin, and fome 
others. 

Diary Math.\o\.m. I ^Xf^f,Q^ls- 




t6 Labiii' DiAKi«i< CSiM£/&fll 1?J9. 

Xn. QuEjTioK 445 nnfwtrtd hj Mr . O'Cavanah. 

Let HPRShe ihe meridian [or plane of ihe ftyle), P the 
north pole, ffCR the horizon, 
©PWthe EiTen hour angle from 
noon, PQ the fuo'i diftuice from 
the north pole, and ^a great 
circle perpendicolir to the meri- 
dian: Moreover^Iet liCr befup' 
pofed to repreieot the pafition 
of the chne of the dial, and Cp 
that of the Ktiomon, wheo the 
ibuth fide of^the dial iC is ele- 
vated (as by the quelli on) above 
its proper horizontal pofitioa 

It is evident, from the general confhnftion of all dials, 
that the hour from i% marked out by the fliadow (conveTted 
into degrees) will, in every poffible pafition of any dial, be the 

irue meafure of theanRlc made by the plane of tne flyle and 
uoother (imaginary) plane paffing by the edge of the ftyle 
thro' the fun's center: Wheijce it appears that the Z.?P0. 
made fin the prefem cafe) by the plane of the Ityle ffPRS 
and the plane ^ © j C paffing by the edge of the (lyle in the 
pofition pC, will be truly expreJTed by 6j', anfwering to 
4h. torn, the time from rs, giVtn by the queftioo. NoW, 
the Z^O (here given) being (by the queft.) lefs than it 
can, otherwife, be in any other pofition of p (or Cp) it is 
plain that. Jet ©^he what it will, $p and©pmuftbe 
archs of 90 degrees each ; fmcc, in this cafe, the meafure of 
the Z:Cp©« or jgr®, (which in all otberppiltiors.pf|> is 
greater) will become = © ^ Hence we have (per fphencs) 
wCn.©/'^ (75'):Cn-0^{6j«):: rad. : fiO. P© =69' 
45' s^'i whofe complement ao° 14' 8', is the declination 
^u^t ; The time cotrefpoDding tteing May the ttii, or 
July the aad- 

CokollarT. In all latitudes, the fhadow, while the plane 
oFtheiai is elevating, will proceed to the fame hour before 
it returns back: Becaufe the true time (oi" hour) being fiip- 
pofcdthe fame in all latitudes, ©^a» well as P^will re- 
main invariable, and therefore Pp (the complement of Pj^ 
inrariable likewife. ' ■ ., 

In this manner the problem was alfo determined by Mr. 
/,. Charlton, Mr. W. Daviei, Mr. S- Rollinfin, and Mr. C. 

Xni. Quis- 




Xllt. QwBiTioK 446 anfoKred fy Mr. L. Chtrlton. 

Suppofiug- AMSCKD t« reprtfeat the garden, and 
j4 BCD the walk; it is eTideot, fee- 
ing ihe length jiMB is gi*eii,chat ^B 
will be a-Djaximnm, when the excefi 
otJMB above J3 is the leaft quan- 
tity poffible (thear;a beiog given, op 
fjppofed to remain the fame; which' 
■will therefore be when /^MB is an 
arch of a circle ; becaufe, the circle , 
being the moU capacious ficure, any 
cnber cuttc drawn from Ato B, k> 
contain with AB >o area equal to AMBHAt ninft necelTa- 
jily difier mote from AB thsD AMB decs. In thia fuppofi- 
tton. To deterntinc, nfm, the radius, of the circle (and 
from thence the length of the walk} yaK.AM (= sij feet) - 
=; «, AB (t= to) =1, the area AMBCXD [x 43560) = r, 
.and AO £= /WO = BO)-r. Then, the atea AMH Uim; 
— \AM-X.0M—1tAHy.0H = \ar~\AH-A0H,iTA 
As area AHnD = * X AH, we thence get jrt r — -a ^// X 
OH->r ti X AH~c. From whence, by feries, or any of 
the known methods of approximalion, tiic required length 
-yf J of^tfic wallcRiay be determiced, and ^'liA corae outc: 
i4a'3iifeet, or 3£'9iS furlcngs. 

Mdt Gccif^ai, Hudfin, RolHnfen. and miditvt, liafe 
alfo given folutiocs to this problem, in a manner very litdc 
di&rent.' 

yiV. QuEtTioN 447 anfiuered ly Mr, T. Allen, »/ 
Spalding. 

te* the gives length of the ^ain{ssofeet}^a-,tbe 
part hanging down at the commenccnie^ of motion {= 3 feet)- 
= e; jcji3:'feet,tlie velocity generated at the earth's fur- 
' face in one lecobd ; x ihe fpace moved over by a particle in 
any variable time /; and v = the correrpoodioR velodiy of 
the chain at ihat inftant: Then it is evident, ih^t r + x is 
ai the motive force afling on the chain ; and therefore, 

- being ^i^ J X c + ic x - will be =: av, the flnxion of 
the quantit y of motion generated in the time ( ; whcirce 
jycx-i-x'x = aw; and, tnkiog the fluents, &c. v = 



V - X 3fx-t-xx,UFhichfubltitutcdindieaboveTal(ieof 7, 
&»es ' = ■ ■ ■ * r , whofe corrcft tuent is / ss 



y^ X hyp. log. ^'^''•*'^""^'^' . which, when * be- 
tumcs s:a~c, is = 1*890663 fecondsi the time required. 

Tbtfaiae anfiaerid hj Mr. Robert Butler. 

I.ei f = the chain's length (=30 feet), d-=i%\htt, the 
Telocity generated by the uniform force ofgrsTity in one 
fccond, X = the length of the part of the chain disengaged 
from the plane at the end of any time /, and v = the 

velocity acquired in thai time. Then a : x ■.: d -. — the 
Telocity that wotild be acquired in one feeond by the uni- 
form force of X length: Therefore, ai i (ftcond) is to - 
(=/J : ! — ! ~r= i (the uniform increafe of thcTelo- 
dty in the time /). Hence s= vv ; and thereforei by 

taking the correfl Auenta, — = vv, i being (= 

3 feet) = the firll or given value of x, when the motion 
commences. Now / (=.'-) being given from hence = v j 

•=, by taking again the corteA fluents, wii'get 
'l> 

= \/| X hyp. log. 
I'Egcfiti feconds, the time, 

Piter JVuhc'n (the propofer), Mr. O'Cavanah, Mr. Rol- 
: li»fin, Mr. H'dtAu, and Mr.C. Wildhrt, anfwer. this quef- 

tion in the fninc uisniwr. Tjro has given a very pretty 

■ folacion to it upon different principles. 



cGoo^l^ 
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tOH anftuered fy Mr. G. Witchcll, tie 
Prtfe^er. 

Let OTR be the earth's wbit> PJ^C the 
jeflorf, y^i>£'tbe erthographie 
prc^e^on of it on the plane ot" 
*e edipiic, D (he detoadiDg 
node, and P (be pkce of ilje 
perihelion. From any point (7 of 
the paraWa let fall CE perpen- 
dicular to the piane ^ ijie eclip- 
tic 1 through 5'and E draw St 
and join C, T, it is evident that 
7" is the oeareft point in the cir- 
cletoC Kowput Sff=: I— *, 
PS!S~, « — i^ni :r d— 

~, / = fin. QfEzsC (the greatett inclinO b = the fine an* 
V=!the cofinc 0IPS13 J then, by the iHMre_ofjhe para- 
bola, we Itall bar* Sf=ijj-+- a and fC=VJw—i*; ihere- 




= fin. and coCof PJC; but fin. PSC--PS13 a: fin. PSC 



^ is/m 



Jt^* X 



yhJtx 



x:=t3(r, and_i: rfv''* — »» — ix «"+U : r * 
; tjt/tn — ax — tb x » -t- y = £f7; which being fquared 
■od fnb traaed fr om i-^xl *'— SC*, We Jiave i— 'il' — 
tt ddn m — ax — Hit x « -t-'?^ + itedi x T+~x x 
Vm— 0.r = ££>: Thi> being revoked ifl«) a feries (and ^,, 
BiCicc. fubft. for Iheknoyti coe^cienia) we fha!! get ,?^ x 



=.SE: Bat i + .SfT ' — a^ g = CT*', whence w< 



:'&c.. 



,Anc-m'n X ,1 fa. c cr" J which, who 



CT* ij a minimmn, will ff»e a + —7 = 

^* . 

- J'— 4^jgC-4-8^'P 



8.?^ 



X 3 K X Sec Whence we get 

, ^ 0-0146, aitd C"r= 0-041974; wbich (taking 5r = 
800C000C) is = 3357910 mil«- Moreorer, the coC of PSC 
being =: ^^^ = cof. 78" J9', we (hall have the long, of 
the comet in its orbit th h* 31', aod its arg. of latitude 
7"4i'- from which, and the given inclination, its longitude 
in the'ectiptii; will be found vi\, 14" ji'} which place the 
earth tranfits. May 4th. 

Hence it appems, that we- need not be under anyappre- 
henfions from ihe return of [his comet, noiwiihltandine^thc 
prediflion of a certain experimental jShilofspher ; for if it 
fliould return 9t the time he menuoaed, it would be diflant 
from the earth Cby bis own fchsme) 9000000 miles. 

In a manner equally concife and ingenious, the folatioft 
to this problem is alfo mven by VLv.O'C^anab, and Mr. 
IVHdbBre ; but the prize belongs to Mr. fViUbel/.hn folu- 
tion being the only uue one that came to hand Before Can- 
die mas -day. 

The Eclipfes calculated for lyjp. 

There will this year be three eclipfes, one of the moon, 
and two of the fun; whereof that of the moon, only, will 
be viliblc to the inhabitants of Great Bniain :. Some calcu- 
lations of which are as follow. 
5 Eel Jan. 13, in the moroing. 



Calculated by 

Mr. G.Witi±ell. from ) f i^^T^Aot 
Mayer's Tables J , 
_ . , 7 for London 

■Mr. Gutieridge, J L6ughb< 
Mr. S. Greenftead, "J 
Mr. T. Hopkiofon,. \ for Londoo 
Mr. R.LanBley, ' ) 



Beg. 



Mid. 



End 



Dur. 



Dig. 

41 5 »9 
43 S 39 

43 S 33 

4^6 41 

446 3 J 

9 19'j 4^ S 34 



-:.,. 
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The 



■fl-jfi- ."■■.■ ItKWiQjJBlTIflHI.. ■ „ 

.The lecond eclipfe. is of ibe iaa, June i4tb, aboui j ja 
the afiertiooii. ■ - ■ ' 

The lliird is alfo of the fJn, Dec. 19th, about a in the 

afeemoou. ^Tbefe two eclipfes ate both iavlfible Id Eng- 

labch but ^VJ ivge ill tttc Weft lodies. -> 

■ . New-'^t^iotu, ■ ■ , 

I.QussTioH 448, £/ Richard tf//ir Vale. 

Teach me, fair udfts, how to find, 
. Wheb niY ''^^ tttnef will be kind j 
The charming maid my lore allow;, • 
Yet is averfe to crown my vows ; 
In mytiii: ter'mi * prefcribes her -will. 
Which to difclofe, exceeds ray (kilL 
T' unfold the klioi, * ye fair, defcend. 
And fcrve, for once, an unleatn'd friend. 

moQtbi, and j tbe (Uyi, bcfoie fhc can conf^i 10 conplcat mj 
happineli. 

ir. Question 449 Ij Mr. Paul Sharp, 

The difference of the two legs of a right-angled triangle, 
who^ area is double to' that of its iolcribed circle, being 
giren (= 6) ; to lind all the fides, and the radius of the 
circle. 

III. Question 4J0, iy Mr, Richard Gibboni. 

Somewhere, on fam'd Europa's ilrand, 
A Itifty cone afpiring llanda, 
O'erlooking far the wacry plain, 
A guide to ihofe who plow the main ; 
. Wbofe ample bulk contains compleat 
One fifteenth of two millioa feet. 
It chanc'd, that from the top, a bait 
Down by its fide to th' ground did fall. 
Which reach'd, in fi»e half-fecond's fpace. 
The utmoft limit of the bafe. 
From hence, fam'd artillg, let be Ihown 
The heigh of thiiiliipeDdons cone. 

IV. Qui J- 



iV.QuBsTion 4SI, i/ AJr. T. Barker, fl/WcflhaU, 
.... - »« Suffolk. 

■ Tw«-Ki>« drawn to Kfeft and t«rminMe m the oppotitt 
(idea of any trapezinm, wl) atfo (kIcA each: edien ^de* 
moofi^aiioD of thia-is required. 

V. QuE»T>on'4j2, i; ',1frl Chriftopher Mafom. 

A farmer piopofcs to have a biiSiel to contain three qoaits 
above Itaiute (being tfa« cu/tomarymeafnre of the neigh- 
bourhood) to be I'jth of an inch in thicknefs, orhamioered 
brafs ; the depth and diainecer to be fuch ai wiU' r.equire the 
lealt metFi); he will likewiie allow i6d. pet lb. Uid de&rea 
to know the expeace at that rate. 

VI. QuESTioK 453, by Mr. }. Hnd&D, tf Loati. 

Having giuen the lengths (14 and ao^ of two nght linet 
drawn from the fame point to make a given angle (60°) with 
each oiner : lb to draw another right fine through the point 
of co(U»uiu> that two perpendiculars being let fall therein 
from the extremes of the nrft (iort, ihe fata of [he two iri- 
ac^M, thereby formed, (hail be thegtcaieft pofliWe. 

VII.QuKtTjON 454, hy Mr. WilJiaiji Toft. 
A fbtpt plying to windward, then at N. If. E. failt, with 
her fiarboard tacit OD board, 60 niileii Oiethen nclu, and, 
after having run 45 miles farther, finds.by an obfervatioR, 
that her whale dinerence of latitude. Da both cadet, it )a& 
40 miles : Hence you are deflred to determine how neat to 
the wind the Ihip made good her way. 

Vm. QuESTioH 4JS, JSy Mr.Tho. Mofs. 
To divide a Jjitfen trapezium into two eqaal parts (geome- 
trically) by a right line cutting off froin oppolite fioet two 
fegments, adjacent to the bale, which (hall alfo be equal 
to each other. ' 

IX. QuKjTiod 4;*, hj Mr. Mor. M'Roy. 

In a right-angled triangular field there are three trees, 
«!z. one ia each fence: The diftuice, of the tree in the bafe 
from that in the hypochenufe, and from the acute angle 
idjacect, and of the tree in the perpendicular from the right 
angle, are all equal, aad strea ; aoij if lines be drawn from 



NO-jfi. ■ NSW <)JTKSTI0SS. »3 

'iie tree io the bafe to the other two, thofe lines will forra 
a right a'Dgle: The perpewlicular of the propofed trianfae 
is koowD to be the leaft of its kind {or that the dau will ad- 
mit of): Hence you are defired to find the fides of Uie tn- 
anglCj and to conflruA the fame geametiicallr- 

X. .QuBSTiow 457, h Mr. G. Witchell. 

The poet tjeliod teirs ns, That, in bis time ArAurus rofc 
■I the femng of the fan 60 days after the winter fotftice. 
It ii recuired lo find from hence, and the fubjained data*, 
collefted from aftroooioical obferrationi, at wbat tine that 
author jQourifhcd. 

* Lat. of the place jS* (4' N. lone, of ihe (tarf at the beg. 
1I90, ^h 10" J3 s*', iuiat. 30* j7 N. annual preccffion M 



XI. QuEiTioH 458, ^y J»/r. Edflf. Johnfon. 

On May iith, 1758, in latitade cj* 40* N. a perfon feti 
out at fix ia the mornitig, and vaTlu uniformly in the di- 
re^oa of his own ftiadow, till jo mintitex paft ten: ivHea 
be arrives at a place known to lie 11 milei well of the me- 
ridian of that from whence he fet out : The queftion is to 
find how far, and at what rate he traTclIed in going fiom 
one place to the other. 

Xn. QuESTjQH 4J9, hj Mr. Hugh Brown. 

Suppofe a ciftern, wbofe length, breadth, and depth are 
60, ]g, and 31 inchesi to be fupplied with water by a cock, 
running uniformly into it, at the rate of a gallons per mi- 
nute; and that the difcharge of water by a cock at the 
bottom, when' the cillern isTuIl, is at the rate of j gallons 
Per minute. Now I deHre to know, fuppoSng the veiTel to 
be full, and both cocks opentd together, in what time ijo 
gallons may be drawn off, at the evacuating cock. 

Xin. Qoi.TioH ^(.Q, hy Mr. Edw. Relllnfon. 

To determine the curve in which a body muft move, fo 

as to continue always at the-fiime invariable diftance from 
another body moving uniformly in a right line ; the velocity 
of the forroir body being alfo unifcrra, andei^eeding that 
of the latter, in any giyen ratio. ' 



*"T-.te5R'- 
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XIV. QusiT. 561, *f Ptter Walton, Oiji^. !„»»*«". 

To iffigD the fum of the tries i — ^ + ' .'', — '*'^ - ,'n 

■f- fcc by means of circiilai and elliptic arcs. 

The Puizi QuBiTioM, hj Mr. O'Cavanah o/Duhlia. 

. TSiy detenntne on wbu day of tlie yeic, in tbc lat. of 
■LondsB, the length.of the altemon exceed* that of the 
forcBOQB by the gceacdl dtfiercace poffiblc. reckooiBg the 
day \a begb at fun-rifiog, and to esd at faa-fetliog. 



1760. 



^utjlumj anfwered. 

I, Question 448 afffiucred d; Mr. G. WitcbelL 

AH ! Richard, take a fneod's advice^' 
Or you'll be ruin'd in a trice, 
Don'-trWid the artful fair; 
When (he fiys Aye, do you fty Np; 
Believe me, er'ty fcene of woe 
Attend the ifl-nutch'd pair. 
Her head is tarn'd with algebra ;, 
She vill not rife before 'tis day, ' _ , 

Mor trudge to mjlk your kioe : 
But, if no reafon can perfuadc 
Ygu to tefufe the yielding m:|Id, 
Behold your quarentine.* 
* The firft equation being muluplied by 6, aod compared 
with the ficond, there rcfults^/ +^s:sxx;' whence, by 



compleating the the fquare. J = v3'f*+|r~~= ^^ 
which Tsliie fabftituted in the fijril eqjiation, gives ^^^ 
•+ = 9*8, whence * = 16 months, aod ^ = »4 days. 



Nft.57- Qj>k*Tio.MS' AssvBiin. $j 

iadiiamaxmei tis:(ilmi<mist]So»nabjMT.T. Sarier, 
Mr. E. Bat/en, Mr. 7v Bfrtif«rd, SirchoverenSs. Mi. Tir-. 
«r Jo/Ion, Mr. J, BudiUs, Mr. ^f. ButUr, Mr. /f, Ft-iu/#r, 
Mr. P. Ccorgr, Mr. ;Vi/i. Girrad, Mr. ii. Gihbani, Mr. 7. 
Hamp/on, m. Jqf Harriamn, Mr. (7. /^/^i/, Mr. ^^V. 
Hotsfalh Mr. £. H,>aljlon, Mr. Swi. A';W, Mr. /T. A>W- 
>«. Mr. W', ii(7&«, Mr. R. Malloel, Mr. tV. Milham, Mr. 
7. Milbourn, Mr. ^/«. i?!>wc. t/iujqf. Rufion, Mr. /K 
S^*V^. Mr. W. 5/i*(fr, Mr. W. Tarns, Mr. 7^ Waiel, uid 
feverid others. 

.II. Qd£1Tiok 449 tfnfmsend hy Mr, T, Barker, of 
Wefthall, Suffolk. 

Pot i the fum of the Iwo legs =: y, and \ their difference 
= «; then 3: — a z=i the lefs leg, and * + a = the greater; 
and corfequEntly Va *» + »«« = thehypotheniife. All% 
by a well-known theorem, %x — VJix + ia* [=the fuiti 
ef the legs minus the hyp.) =: the arae's diameter ; 
whenc e irs periphe ry [putting ?i = j'i4i6) wiilbesan* 
— nV»jfi4-iira,; the double of which (by another well - 
kaowD theotem, and the coaditions of the (jueftion) muft 
be e qual to the perijnetcr of the trian gle; that is, ^rtx — 
3!BV»yj: + m g=i»x + »/iKX'^-xaa\ whence k is found 
=;tfV — ^^^— 1,-^- ^— —- . = li'i; therefore the fidc» 
are ro'i, i6'i. ip, and the diameter = j'ip. 

Thus (or in a manner Tery little different) the stdVeri* ■ 
alfo given by Mr. f. Allen, Mr. E. Bathn, Mr. T. Bax- 
tundin, Birchevertnfii, Mr. R. BiitUr, Mr. G. Bronan, Mr. 
W.Cbafwan, Mr. 1 7r. Cavi, Mr. T/m. Bro/y, Mr. P. Gtorge, 
Mr. A'ar*. CfrrW, Mr. R. CiUons, Mr. 7. Godktad, Mr. 
T. fffl/T//, Mr. 7. Hampfon, Mr. .^ir. TfarsfaU, Mr. .ft. 
MaSIock, Mr. Wr. My»-7», Penmias, Mr. IV. Spictr, Mr. 
jihr. Stone, iAr.lV,St<)ier.i\r.Jo/.!VaJ{ell,lHT.V.Witchtll, 
acd fcmic aihEt». 

III. QuiSTiOH 450 anfivered. 

Put the contefti of the cone (= ijjjjj-j-) = ■"> and its aid- 
tude =>', aifo piit /t r; j'1416, and let a ~ diameter of a 
fphcre defcribed about the cone ; which (by the laws of dc- 
fccnt of heavy bodies) is pyenssiooaT'Stbe perp. deftest 



f6 Ladiei' DlAEit 8. [^Sitapfoa} 1760. 

in the gi**" 'i'"* '" which the chord or tide of the cone ia 
defcribed. Now. by the property of the circle, x x « — x 
» =: the fquare of the ra d. of th e cone's diam. 8t the bate ; and 
consequently \ pxx y. a -x = c {-.lA^t cone's content): 
From which equation x = 8i*i5, or >m jo"4o8. 

Thus the problem is refolved by Mr. W. Samjield, Mr. 
T. Barkir, Mr. 7. Baxlenden, Birchoi-trenps, Mr. 7ttrmr 
BaSm Mr. G. Brsvin, Mr. J, Buddlti, Mr. R. Butltr, Mr. 
JV.aap»>^«, Mr. Ciri/. C^^. Mr. l/.D^vUs,M.r. Tim. 
DruruUr. P, George, Mr. Ja. Giles, Mr. R. G$bb»ns, Mr. 

hns, Mr. k KinsJion, Mr. /^ I//JS», Mr. R. MM, 
Mr. 7. MilhiHm, Penwms, Mr. ^/cx. TJ-wtr, Mr. Jy: 
Rufion, Mr. /-C. 5/'«ifr, Mr. Air. SUm, Mr. Z*'. Towj, and 
Mr. G. Witchetl. 

* IV. Q.WESTIOM 451 anfviered. 

Let the bifeflinE points l>e joined by the lines EF, FG, 
CH, ind HE, and Jet AC be drawn : 
'riien, becaufe the fides of the tn- 
angks ABC and ADC are div'^^^ 
nroportionally, both Et and HG 
wil! be parallel to ^C (Enc. a. 6.); 
and, therefore, parallel to each other; 
and in the verv fame manner is EH 
parallel to FGy and f«, the tnandes 
jE/F and K/C being equiangular 
^■Euc. zo. t.> and EF being = W(j, 
JiTeoce wilt £/ = G/, ^ai.FI = HI. 
^E.D. 




bj MefT. ^//*H, 



In this manner the denionltratio 
Barter, BaKlonden, Buller, Bre-ma, Daviei, Gebrsej 
head, Mallock, Milhourn, Penovius, Sfk^t, midboi 
JVilcbeil; to none oi whom, m paiticnlar, we have 
to afcribe the folution above exhibited in preference 
others 



V. Qj. 



1 4J3 anjvierc-d. 



thebafe=:f-i;Xi the circumference of the bates 
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depth of the buAel = - — , the coDcire (arlii^ = 4J> x 

X — — = — :, and the whole interaal furface GDcIqdiDg the 

hafc) =— +fxx : Which bebgzminirauniCbf the qoeft.) 

wettence have — *~+»fx's =o; whence ;e = ^*~ 

= i8'itio4; wid the depth (- — = -) = j'cSoi: Hence 
158*81 = the quantity of the metal; whidi, at i6d. per 
paund (fuppofing a cnoic foot of hammered, bra& to weigh 
8j49 laioces, aihy the tab. in Allf. Cut-) comes to 3I. js. iid. 

Tbas the folntioo i> given'by MeC Barter, Bere^/irJ, 
Bircbaveunfitt Bofian, Baddies, Chapman, Dritry, Hii0ms', 
Giibeni, Gilei, Goidbeedt Harrit, Hicks, .Horsfall, H*ui- 
fion. King, Kingfian, Hovje', Toms, and fome othei^. 

The favu anjhiered ellfernai/c. 

Let X aad j d^ote the internal -diameter and depth, and 
a the thicknefi of dw metal; then the external diameter 
anddepth being X + 10 and ^-t-a, w e fliaJl h »,ycpjxx=e 
(=3 the given content) and px j + a x x+Ta)* — <■ a mi* 
Bunum (by the qoefUon): Wlience, in Saxioaa,jxx+tj)xx 
= 0, and jxx-M«l' 4-7 + «x* + i« X ax = o; hence 
• _ __ ajx __ _ j + gif ij: f _^ r-f-a -j _ , 

Whence alfo ipx^ i2:px'j) = c; from whidi * ii given 
= V ~ ~ i8"nJo4> and ^ = 9*0801 j hence the quantity 
of metal {=p x y-^ax Jt + lal' — ^ x jx* = 4pa x. 
iyj + jay+ at) comes out =; tjS'Sj cubic inches, and the 
value thereof J 1, ja. iid. 

Thus the problem is refalved by Mr. T. Baxlonden, Mr. 
n, Buller, Mr. W. Davits, Mr. J?. Mal/nci, Philaritimus. 

Penevius, P. M. Mr. tV. Spicfr, and Mr. G. Wilehell. 

From this lafi method it appears, that, let the tiiicknefj of 
the metal be ever fo great, tbe external dTameter and depth 
Us well as the internal) v/ill be, accurately, in tbe ratio of 
two to one. 

Diary Malk Vol. IIL K VL Qv' E I- 
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■VI.' Question 4J3 anfiutred iy Mr. Tfiomas Moft. 

Let £ ^, joining the extrenn of the given iises A&mi 
^, be biW^ed fey AW^. won ■. ■.- .-..;.._ 
-■whidi conceire a femicircle /&-/ b „ 

tD be defcribed, ^rd conceive/" (? ,, 
to b* perpendiculsT to ffZ>, acd *- ■ 
C^ to BC: Then it is eyident, 
Aat DE%FC, or BC^^OH, 
•will be = the area ^CEiJ ; w^ich. 
(as BAC is'gjren) muft be a max- 
imum tbj.the queft-l. and 'here- • 
-ibre Cw (as BC is inTaiiabtel " ■■ 
noA alj^'b« a. maxtmHBi-;. '^aa;. . 
ihiB, fioM C ia ajways in the cir- , • 

cujnferenco of tije circle, muft neoelfaTiiyhapBen'whei) ^ff 
paffes. ihrougli the center 0.; in ilfWch cafe (he a/ioie iirc-' 
^iFOM=\0 FM {FM being fuppoftd perpeDd?culir la 
J3C): V}h.eai^cx\i\% CsmJIruBian. Havirc joined A,F, and 
jnade FM perpendicHlar to i*t, dvaw FG to bifeift the angle 
^FM; theiii through J, draw iD'f perpendicular to FG, 
and the thing ii done.— ^Thr numertoid' caJtnlation is, 
from hcBce, very eafy; vhenjcfe die iuAle DAB comet.oub 
■5= 54" mV I awl "** f""" of *< '^>'*' 'tisnaea {4DM:'i~AC^\ 

P, ^. (of &itfham) has alfo favoured us with a- vBry 
fiut geometricsl conftruftioii of this probrein, wlach ^Me: 
jiot eSentially differ from that above eiihibited. 

\4» a^eirtkatSoluiMn to. the fame, h PhilaritiiDiis. 

IxtjiPht the line fouKbtj. and lot jrf^bifta the. givea. 
angle BAC; call i.BAF{io°) A; 
9fAD,V;i3ti,n&.t\ AB{%d)ya-i ' 
jtC (14), b; iin. A^ j; cof. >^, c; 
&xy.V, x; cof. F, j; then by tngo- 

jtometry • — un> %BAif^ 

___™ J xCEkEA 

{i)iS,l+V)=:fj-i-£x,3»d' — ^ — 

^s.tCAE {or a.'J^=Tiz= J y—exi 




Ifti. 37- "CtP fc s » tHi ir a A« t.-» CXI b. 

_. CS'H E.ji • ~ — 

and — — ^ — 

a 

thdr -fiiiB ■= j_7 X ■ ■■ — ■+■ eft x 
dierefoie jj x aa + 6t +cx x au — ib — o; whence, 
fcMKtDtaiE'— ^ fin-jiJindifitidingliy— j«, aadtnaC- 
poliDg- x'aaTi* — - X tf«— fri; «r*i«+**:*«— 4i 
; : cot. ^ : tan. f; wtaftee T is ^ptv ~ n' loY, and 
EAD, its half, = j" 3i"3i'. "od ^^ grcateft bua of the 
triao^n iji'il»r . 

Thus (or in a maDocr rtrj Ihilediffereiit') fhe aofwer is 
»Ub given by. Meffn. Barker, BaxtemdtK, Birchoctrenfi'*- 
■HrrtDK, Bating RawrT. Ftmler, Gm^, £^g/le>h Peno- 

VU, Qdestion 454 oMfwerrd^j Mr. O'Cavanai. 

Br3W MB uiBC 4lBal so tfae x«o i^TCB difboecs («a 
and u) , To (hat the fo^pleMttfc 
(ASW) loT Af, aiele Orauinad 
by Ihet^ ftiaH be e<jnal to t4i»4 
double the g'lteh Agle inclaoeci 
between ibe wind and ihe ne>- 
ridnn', ytA >C a»d tet a fcmi- 
■at^ be defcmbcd i^ierAOD, ia 
wUch awly CO (= ^o) = the _y 
siren diffMence of latitudes ; :" 
drtWj^A'jjMaWd thereto ;-d«tr, 
if KJfV^ be made = m" ib" , I 
ia-y thiit Sj^IV will he the an^e £ao^, -which the fliip' 
makes -with the seicd. 

For, haring ptodaced (7J to meet ANSaT, let Bffir£ 
te fo drawn, as to maLe the ,i .ff ^^ =:SCDi=B FN, in, 
which tait Sc^ BC, and let erf be pataHel (and confe- 
quently eqaal) to CD; then AB,J!c, ind trf, being (by 
con&niftion) equal to the three quintitios citen, it only' 
remains to prove, that theZ^fi^-^, which the Oiitimakes- 
with the wind, on her fecond courfe (5 e), is equal to the ■ 
/LBJE, OB her lirft eourft {^B). Now (by conllruaionj 
BrN^BHA; W\ BFN ~ tBA ixNAW) - BAH r - 
whence SFN— N AW = BAE : But 3HA (.BFN) — 
JVAli" = BE A; therefore BAEzuBEA^ 

K I Cat-- 




xeo Ladiij' DiAKiBi. Z^impfottl n6o. 

Calculation. Id the triangle jfSC we bave given 
jfB t= 60), JJC-{= 45l> and the asgJe ^BC (= 135°), w> 
find BJC (= la* 7'), and j4C (= 97"i78)l from which laft, 
ud (7i> (=; 40), Cj4D a found = 14' iS' : Whence £^i> 
— «' aj'i and BAW^i^" i. 

Mr. W. Daviet, and Mr. We. AJ?/I, have likewife con- 
ftruAed this probtlen): And fevera] lery seat algebraicAl 
foJucioni to it, have been received from Mr. T. jilien, Mr. 
7. BaxtiMilea, Mr. Ceo. Brown. Mr. IV. Kinr/lon, Mr. /T. 
Spicer, Mr. W. Sukfr, Mr. C". IVHeheU, and others 1 which, 
for want of room, we are obliged to omit, 

Vni. QvssT'OH 4SS '"f'^'f^h P- ^' V^*""^*™* 

FroRLthe angle (7 draw Cff to biliilthe giTCD trapcziiwi 
^fiC'jD (p. 4. 6. Slmpfon's Elem. 
G^om.); produce BC, AD in- 
definitely, cMiing each, other in 
Ci from which potnt, on CGpro- 
duced, take G K= GH, and, on 
2)(? produced, take Gi=: G-Si 
draw two right lines bifeding 
BG, £^ perpendicularly in n and 
tn, aoid inleifefting each other . 
iaO; raandwbkh point Otssk 
center, with the diffiance OC er 
OK, dejcFibe a circle cutting -^^ (produced b«th wats if 
needful) in F and 7; Uma.C take CExG Hlwi'S, F, 
and the thing U doae. 

Demohstratiok. wLandm^ areequftl (by bfpothj - 

andalfo j/i I, x.'ndmF (j Eac. 3.)- therefoie the remajnders 
JL, AF will he equal; but (ince GE.G/^ and GB,CL are 
equal (by hypotli.) /L, BE, an J conkqiiently AF, BE will 
be equaL But 1 fay moreover,, that E'F bifeOs the trape- 
,2ium, faxCG -.GF:: G E (.G I): G//' (ff^ff) (jjEuc. 3.) 
therefore the triangles CGF, EGFrk equal (,ij Euc. *.): 
and, taking awny the common triangle ACS, there will 
remain the quadnlaieral BN = BF; therefore, becaufe CH 
bifefls the given trapeiiuni BD(by liypath.) EF will bifefl 
it alfo. ^ ff. /?. 
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thtfatM csnfinatd otitrvii/e, if Mr, W. Dimes, 

DiAw JH fo ai to make the uianSfc ^BN eqod to half '■ 
the given trapezium A BCD 
{^. 4, 6. of inKpt. Geom.); 
eroduc«^Z>Uid\fiC7MiD«et 
iM £, ud, intlie foraicr^F 
tbeni, take >^=:£it, ntd- 
JSF—Eff; then take^C a . 
mean proportional between 
^£ &nd £^', *Ad from 6', 
t» tbe middle alEM, draw- 
tfO; make 0^:= OC, £/ 
s: i<^v 'Bd draw JT/, vbicta 
wilt divide *bf »iwa trape-. - , 
zinm j43CDiaUi two equal . 

F&r, if CO tift coneemrf^'ti 'en*,' tn' P and M a rfiJde : 
iefcrited D» tlic diamtrttv ^WE^ tbeh will Kg X JTTIf 
f=: CA'XG/^) = C£MEljc.3*.3.)=-rftfx£'f=^K ' 
XSK- but.becaitft'^-Ws-^SafKl^^s*/, thence is 
A-M^f/jthertftire KBK Eli^ KSxKM) ^ JS 
X Efi; and fa, the ntangfe .ffff/biing =r ffv5'fl'(eiK. i j, i.\ . 
ifae trapezium AB!IC\i sk-a=£-ASN-=:ijfBCi>. ^E. O, 

In the two folutioos ber? exhibhed, it witt bd obferved,- . 
thattheadthonliiwebaRlidered^^teKt'tnftt; For.bfthe 
twp equal trapeiiiMM,' into whicli the given one is to be 
diridcd. tite aj^ofite fidea of «th»r *lrt. sue or the other, 
ra^y. by the queIHoi>, be taken aa eqnij ja-ccordiogas (lift ■ 
in(erfei^Lt>» of the other oppdUte bats i« iiiHo^cTtO f^'i 
above Or below the baic. ' ■ 

Iiet ABCttpteSetniiiiieid.atid 
l>fE,F the^elaeos of the iteeAi 
and let ^/£? bl paralle! taDF: 
Then v^/£ beirw = EDF -^^ a - 
right Mgle, E JIliM C AG). la.- 
(^comp.^fi/= cofflp. EAD) 
= C; whence CG = -^C, and.' 
BG—BC-\'AG. Fromwhicl^ 
ai nlMTy points at ytxi pleafe, in - 
the corre bounding the perpEttdi- 
ctJar (fiC) maybe detrmiioed. 

But to determine the leaft valu« 
of J^ (calling BF, a-.mdDB, 
t«l, wc have J)B(,«):BF+ OF 




Id L ADi ■ s' O't All ss. lS^p/ati2 1160. 

(a + vV7+^ t :-^g (t +*) : BC+yiG(=BG) 
~ b+V4.a-hx»»t^ + >^ Whence, by tt^ing the fiuxioQ. 
&c, K* = iai;c + a*. To cooftrud this equation, put ax 
= xx, and let the parabola DPL aafweting to o« = xx be 
described, haTiog its axis Dff perpendicular to AD ; tbea 
ifiherebetakcnZ)^=fl, A'rt(paralJel ta/>H)=:irf,. and 

from the center «, with the radius — , an arch rPr of a 
circle be defcrlbed cutting the pafaboh in P; the perpen- 
dicular fought will pa& through ihis point P% and, if in the 
Ependicufar, fo drawn, there be taken 8F= AD, and the- 
Mhof .?ff (paraifcl 10 ^F) be fet offfromC-toC"^ then 
(hafi ABC (whan /^C is drawri) ba-the-ttiangle requiredro 
be coDftrufled. 

, Mr. R^Hof (the pfopofer) has alio ^een an-ele^nt fpliiJ 
tion of this problem, with fome very ingenious obfervacions, 
thoreon; the whole of which fibough very mafterly) is ra- 
ther too long fpr our fcantj limits, to be given here.— — . 
Mr. fTCavanah, Mr. Rallinfon, and Mr.. WitcMl have alio. 
conftrufled this problem,; atid fever al correJpondentft haT« 
gone tbrdugh part of the foluiion-. 

X. QuESTicm 4J7 mfwfrti hj PbiJarichmns. 

Let E be the point of the ecliptic oppoGte to the fiiD*» 
center, and ridng with Arflurus ; 
*/ an a/c of the circle of lon- 
gitude paffing through the ftar; 
then (by carrying.back the peri- 
helion) the ftn's dHtafice from 
the win.tet folllicial point in 60 S\- 
days, about the year SjolA. C. 
(the middle of the century in 
which HeCod is ufually pkcedj 
will be 60° 10'- i^ whence afTuming 
Ck £ (= its complement) a j" j</, 
ID the triangle £>: EC there are - -. . . 

alfo given the angles at -a and C, whence i&fiC is give»- 
(i= 109" 11'); therefore in. the triangle * IE the angle at 
£l^ing given, and + /{= Arflurus'a lititude), El is found 
= w° 3', and^/^i?"*?', which, added to lo*" jj' st'-, 
^ves tht preceflioa of the equinox from Hefiod s time to 
T«o9, equal: to 3;* jo' ja.'* aofwering to the y?ac 397 A. C. 
or ntber looa &. CU. 
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Bat the arc a£ might to be (hortened atleift i^lbr the 
refra£lions of the fun and Arfluru», aad the fun's fcmi- . 
diameter : Now i' ia the arc ^di S (of an ercor of a day !a 
Helied's accoant) lelTcns ibe arcv^ /, jo', and coDfeijueDtly 
the time 60 yean. So that Atduma's image wa» in the 
horizon 60 dayi after the winter futftice, juu when the .fun 
diCi)^ared about the year 940 A. C. But bo« far the data 
ore to be depended upon as accurate, J aaL.noc ahk to fay, 
coofideriBg that Heliad lited befiare aihonomy was cultivi' 
ted among the Greeks as afcience, and thele obferTatioDS 
of the SriT» were tt£:d icv-m^l^ the teturBi of the fcaibns ia 
the room of an artificial vear, which they waoted. Theis 
b one thing indeed might be aliedged in favour of ihofe who 
place him rather later thM earlier, that fnppofing ihe ob< 
ferraiioni made- with alt the accaracy they were capable of 
at firft, fct it might have been done before He/iod's time^ 
and retained for the fake of a round Dumber, whilft its de- 
viatioDS-from truth weccjiot very great, or the. caufc of the 
atieratioD known. 

Mr. G. IVitebeil, thepropofer of thij quedion, proceedi 
in thefoludonof icexaftlyin the fame manner. Heniakei 
the yeav fougl^t to be ant. Chr. 1007 ; which he tfainlis it 
new a century and half earlier than the truth ; bat obferve»-i 
thai, if the fuahad been fei about Si" before the appearing 
of the Hnr, the refult would'give am), ant. Chr, 870, ai; Sir 
Ifaac Newton has it in his chronology. Hence he infers, 
that chronologers ought not 10 lay any great llcefs, or too 
much relt their ^ftems on fuch obierration* asithefe. 

Xt Question 45a Mfvirei if Mf. <5. Witdiell. 

Let P reprefent the north pole, Z the zenith, and Sth 
very Cnall part of the fun's pa- 
tattel of declination described in 
a giten particle of time : fup- 
poUngfi, Pr, ZS, Z/ tobc 
drawn, and' alfo nt perpendi- 
cular to Z S. It is evident, that . 
the celerity with which the man 
(walking uniformly in the direc- 
tion of nis own ftiadow) leave* 
the meridian, is always propor- 
tional to the line of the fitu's azimuth PZS; but the lia> 
of PZS is lo the fine of PSZ (or StnUn the conftant 
ratio of thcfme of PS to the fine oi PZ: And the fine 
of $/« it, again, lo Sn (.the- increafe of the fun's aJtir 
lade) ia the giyen fatio of the Hoe Sni t» Ss. There- 
lore 




10* LiBi fe»* D i AKi* I. ^S!Ktp/oa1 'i?fe. 

fore the eeTeritir sfi^efttil Js e? eirv wfcere in a conftut ratio 
t6 ihat nifli which the fun's ollitude incrfilcs ; And e.aii€e.~ 
tpitn^j the wh(^e incr^jfe of tlie fuA'B altitnjc,' from fix, 
10 50m. after 10 o'cluck (found by calcuUtlofi t« be sj'a?') 
" mult be to i»m, {the whole of (he htms wefl}Dg (hiring 
that time) in -that fame conftant prcportioB, But the itt- 
efe^fe tff th« fan's altitude w>««a dne eifl (at rttiicfa time tbe 
DiHi leaves th« meriiSaa wjth hta ahfoiiMC isotitm} it n th« 
Ute of fi" jjj' per h«ur, -or ax tite rate of 4** s»' in 4h. 
50m. (the vliole time ofwiil!ting):Tfee(rfor« itvillbe, as 
J?* 17* : 4»" 57' t : 11 niH« : 13*76. = wttole dillaace tr»- 
■ telleii; being « therateof tSsmiliMpet hoo*. ^£./. , 

Thus slib (wiihowt tha Its'! vatiatwa t^jH-iocipIfB) the 
foluoan isfliveD by Mdr..&'^«iMM^( PliiMrJtimiu t,wUi»' 
Jin, uttd If ild&an. 

XII. QwKSTios 459 i7»/^*"i/ if?\?l^ Hiigli K-own- 
(/Af Prepefer). . , 

Pat *r3 ihe depth <^5)cf the cifiarn, aid i= 190*638 
3: the content) ih ale gaJloiw : Tiien, , 
HeoottM-the tki;« gr»en ^MititiEj 
" *, 5. aihS i j«, by fft, «, aatt ^, and: 
caning AM, *; ^w. — ** M»d the 
time of the defceDt throttgh BM, (; 

we (hall hare n \/- == the rate 
(permitf.) at which tb« water nna 
«ut;:abd cobTeiiiKBdr »Vz~n. 
7tli«rateoftbere£ld±Crea£t. Mfiiee,.a3 »; r :: «\/^~>* 
a the time /); wheocc 




- fs the decreafe MN'Pp» 
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^rtience t ='.— - T< ■ 



^icmt-^^iy- 



*/ - 7— a 



Aifo (by the queft.) nt 



s^ BUcto&dthenlueaf/fiHaii 
theft eqaaiwas* fctji be-sffumed s: — ^-^ (=ilic ratio 



M^'SJ^ QjlEtXIOitS Amswbkxd 

of the decreale at iff to that at £) fo Iball - 



-«^E±^. 



mdi = — — X a — t».} + — ;>■>'' coDfeqaently < = 



»t 



aoa, t-'u^£-— — + - 



— jTM— xh.Iog.j". But, by tbeotbe^equa- 
values beiDg; compared tcgetlten wc get i x a j: + 

Which, in tJ«prefcntcafc,.becoiijej ij- + ^^ 4- h- log.^ 

~ i'4fi& ^ vhesce ^ is '(bntid.=: '51) J4 ; and from thence A? 
I4']3 ~ 341". ios. the dine requjied. 

iD-a isutner Tciylitde diflereiiF, thift problem is alfo air- 
Twered by Mr " " .. n n .. n>j ..i 

ud Mr. ^^0, t. 
^d de^uitk. 

3311. QjiSTiitf 460 anPmirid ly Mr, OiCaTanaJr/ 
^Dublia* - 



fwered by Mr. G. Brown, Mr. R. Batltr, Phiiarilhmus, 
ud Mr. Chti,}VildiBre;yi\iak folutiona areeq^aally CQCcifc 




Lot JSOPfCyPfi' be the required curve, defcribed (in a 
«4iole ieTotutioa.)by the b(Wy.2> moving imiformly ihereia, . 
whilli the other pcopoled boav C moves unifoimlji over the 
Ti^t lipe j1,fi CoDceiveCZ>, and idfo xH^totAmaw.DEi 
to be drawn; putting CD (=: j4B)-=a, CE=:z, AC^x, 
AK = *, and the giveD ratio ot B-D to AC, as n to i.. 



wbereorUie flnxioos ben^— 
tbenhn hare - 

mh — m , 

tto£, ietSWibeafemi-ellipfia, h^Tiog in-grefter 
n ; thcD take AR= x {■=. CE) and 

-; w«i we fliafi therefore bavt j = 
wfaeaee .tlris «rdina«e. .i>£ is alfo 



aw--''- 




ei 


B-^nnam — :i 
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CdRotLARr B When z becomes = it, ihei)-j«=v?F 
— ;_ ,. ■.j T J^tij ' — ! " ~ ' ^^'j wjici} d)? wo iwoilM are 
arrived at ^aod C, «**•». W Ctgiin) = o, i\itaj = A^ 
— " ' 1„~^ ' whence. ^F {^ JF — A^XJ^ (pven = 



.- -. '■ .""-t^n'ii — ixV'tu — zx} 

be takenzroi then will a = ^■^"'' ■: and the ordinate- 

(AT^ whid) touches the curve id (V)iiill tir - . " 

{=V<"' — az). Andifrhe valqeof J cprrp (ponding here- 
unto be foura-3»y rfie general e^uatioh") Budfroni it A^ 
be fubirafled, -we fti»H tbenc* get the femi-breidth Px 

(or ST\ of tlte nodus PSGIP. As to the Valud of F^ 

It may be aifo obtained froAi the fame equation; by H/kkh 

Where, 
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WboK, if the-valuc of « bcfaeh, liitt AJR—JlM, then - 
vtli B'* ^M^^HM, or tr-.f.iUM: AM; m which cafe 
(he interfeftion P willfaU in iheliac.^^' : Bat if the raise 
of X be te£i than that- dc ttnninabte ttbm bmcr (bur ftitl 
greattr tluD unity) the point ^ vill then fall below the lioe 
i^j^', bu aercc by a difluice greuer. tbu<^— -i- X AB % 
nor e»n-57'faeeMr !efs than ~- X 4B. 

Wtn- n is {hppofed lefs thaa unity, the radical qnan- 
liri '/ttHtta, — zE will be ro longer poffifole ttmn. till z be^ 
cDmes = n«: after which time tfee cwidiiions of i he pro- 
blem caii.a»long«r be fttl£Ue>i< 

Mf. Wo. >^//^«. MK ^. Riirtnjfn (the protwfer), Peter 
Walwa. Afr. Ow; mUier^ and ^aarMpmr, ha« alfe 
^TOnrea us witK very rfegant (blutions to this probleni. 
The lafl of thefe genfSemon- (Vriio is a iK'tr correfpondeot, 
indwhofe ^^^nrent and' aaouracywe fp'estly approve) has 
to his folution iubjoined fome curioos obfervations, difiering 
seiy litrfefroiB thofe aimve exhihiied. 



- being = -7- 
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j_4jr« + -:*i4— -^»< +8tc it appears, by art. i<6 
4f Hr. SimpfoD's Fluidofls* thattheivhtrleflwfrt of ^_m ii | 



is=/y 1 — ^+^7^ — l ^ v^ - ^; + &e./being the 

whole flue« of —»=>==■; .which,, it is well known, is J of 

V*I — *• 
■lMB«'ic)Mryo£a>civcle.wbofe fadiua-ia !■ 

Nffw,if»befoppofed=7*i^™^'^I fe~ J^_j!> 
of which fluxioi] (by Landen's Matll, Luciibratiws, p. i-rf) 
the whole fluMt is ^'^^'^ . '~ V .,.f-deiwtmg{ ef the pe- 
riphery of aa-elfipfis, whe&ieiBi-axes are Va iwd i. 



lol Lasibi' Di.akies. ^ShMpJiii} . i-jio. 

■ It followi Uterefore, that the ferio i *— \ + ~~ — 

■■ll^ + scc.i.^ ' + r'VV^ . 

Thtfiftie anfaitred hj Mr. E. RcdlinfoQ. ' 
It is well known that ^X : i ~\e + — /— ^^i- + 

&C. » (he Unent of . ._ i ^ X : i —-ex* +/** — i'*' + 

&c< when i =: i j ^beine the fluent of the firfl term, and 

- r: } of the periphery of the 'circle wbofe radius-U unity. 

BcBOCiif f betaJKD=!-, /=:^, ^=illf, &c<hen j^ 

: 1 — J* + " «» &c. = flu, —^ *- «-, X h-'ak1~* = 
fln. —tn ■- ■ ;afldconreaueBtlyr-^ + ^-^ — ' ■ '' '^ .. 

= £xfl°-~^(when x = i). But^^-^+^^^^ 

ii known to expiefs the fluxion of an elliptical aich {R), 
whofe two iemi-axea are i and i/i; and it may be eafily 
demonftrated (by the meihod laid down ai p. ^6. in Sirap> 
foa's Laws of Chance) that, if ,'1 and B be afliimed to de- 

a-f"— '* j^fl + i"— '■ 

note the flnents of ■ ■ and t-— ' — (fl and it 

being any poClive numbers whatever), the produft ^B (of 
thefe fluents) wHI (when * = i) be = ^^. Whence, by 
tiling « = 4, and ^ = j, fo that y/ and B may become lire 
refpeAive fluents of ■- — ■■ ■ . and ■ i ■ n* - (whereof the 

•/l — X* '/s. — X* 

fum is given above =^) we have -^iJ, in this cafe, rs^^: 
From whence, and the equation ji + S = A, j4ii found =: 

ftries propoled. Some 
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Some correrpondenti l>are objefted igaioft this queftion, 

as an uafiur one; " becaafc ihere can be no reaibning from 

the data, to arrive at a conctufion." We ftiaJl not take 

upon as to decide this point ; but Ihall not, however, fcruple 
to allow, that problems of a Tcry abltradted and incricaie 
luiore, are lefs eligible in a work like this, thaa fomc others 
of a diiFerent kind. 

Tie¥t.ize QustTiou anfioerid hy KiAtfr^tK, 

IxtiS reprcfeot the increafc ofthe fun's longitude C'V 
in the fpace of fix hours(or jof aday); 
and let Sg be the increafe of declina- 
tion correfpondtag thereto 1 Ih]ttiogj' = 
fin. T, X = <in. "V S, and u = iS\ Then 
will /K = fin. dec. BS,a.ad'i/i—!ixx 
= its coHne : And fo, again (per fphe- 

rics) tang; 'rS{ JL. -^) i tang. BS 

i/i — xx 

( ^ ) -.-.nA.-- coC S-.-.tSOi): S£-^^^=^ 

=: the incteafe of decl. in } of a day. Therefore, if m be 
now put for J of the whole periphery of the circle (the rid. 
bniigniiliy} and z for the arch, expreffing thefun' t afcen- 

fional difference, we Ihall have n : ;r -t- z : : ^".^"T^'* 

. Vi — JJ'^f 

: ^~ — "* ' ' ■■ — =the alteration of decl. from noon 




to fun-fetti 

(fuppofing ______ 

polar diltance, and S hii place 
in the horizon HON', at felting) 
and let j, c, and d be tnken to 
exprefs the line, coCne, and tan- 
gent of PN the pole'a eleva- 
tion. Then, the fine of S being 



Vi— ^j. 



, its coCoe will 



be = ^.T-~^^4= ; Whence ki 



confequently fin. iP6 [ 
Oia>y Math. Vol. III. 




LlDifci' DilKiBt. ISimpfon'^ ij6o, 

wtiicli, by the quertion, is to be a maximum; and conrequently 

m log. (sslog. ~ + loE- « + log. w-»-«+4log. I^xi 

— log. I — x^xx — jlog. tf — //xx) a maximum alfo; 

Wliwce, ID Suuons (putting / = -1 we have - + — 1— 
. '. " »n + z 

« ; but the fioe of 



__ And, to determine u and u alio, 

1— J-JAX. V 1— //XI 

let rr(='oi7) denote the eccentricity of the earth's orbit, 
and^ the line coniple ment of the fun's (or earth's) true ano- 
noty: Then i — jjl' (as is weJl known) will exprofs the 
catc of the incrcafe of this anomoly (or of the fun's true 
jlongitude) ; Which quantity being theretore proportional 

to u, we have — = "^ ■■ "•^ . But the difference of the two 
asgles. whofe fines are j and x, bebg given {= p» 14') = 
the diftance of the aphelion from the lolffitid poiot, "we 
fltall, by putting the tin. oi g° iV =^1 and its cofiDe = 7, 

\i2,^t 3Siqx—p4/i — jrx; and confeqUcntly - (= ~ ' '^ ) 

tenfJ\ — xj — af^gx _ 

VI — ix X 1 — £?i-+ ep-,/i.~xx 
near (beeaufe the terms both in the numerator and deni^ 
niinator, after the two firit, may, oa account of their ftnall- 
nefs, be oeglefledj. This value, therefore, with that of z, 
being fubftitutcd m the generaJ equation, we at length get 

•^ i ' — 7/xy ~°' ^""^ whence, (either by refiilvina the 
whole into a feries, or by any other of the known methods 
of approximation) the value of x may he found, and will 
come out = MM = "n- of 19" 31' == fun's longitude fought; 
anfwenng to the loth day of April ; thg afternoon of that 
4»v .Acceding the foreuooo by 1' 4j». 77, 
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The Ectipfes cakuhted for 17^0, by 
Mr. George Witchell. 

There will, in the courfe of this year, be four eclipfes, 
two of the fun, and >8 many of the moon ; three of which 
will be viGble (a th& inhabitants of Great Britain : The cal- 
eolations whereof from Mayer's Tables, for the meridian 
and latitude of LondoD, are as follow. 

The firll is a very finall eclipfe of the moon, May 19th, 
in the CTening; beginning at 9 h. u m. the middle at 9 h< 
j4m. the end at 9h. nm, af^lrent time; the darationbe- 
iDg only 4oin. and the quantity eclipfed ^ of a digit. 

The feccnd is a fblar eclipfe, June ijth, in ^e rnornint^t 
beginning at dh. 33 m. 5SS. the greateH obfcniation at rh. . 
ajm. ads. and the end at 8h. jim. jos, apparent time; the 
doraiioa ih. jtin. 31s. aod the digiti eclipfed 4" 3l''— 
This eclipfe will be total in the Lefler Afia ; and the cemral 
(hade will nearly traverfe the fame rooie with that cele- 
brated eclipfe of antiquity, May iSth, an. ante Chr. 603. 
which fiighined tbe Medes and Lydiaos into a peace, after 
a five years oUtinatE war. 

The thirii is an ec4Jple of the moon, Kof. iid, in the 
eTsnins; hemnning at 7 h. 43' m. the middle at ih. tfim. and 
theeodat loh. 3i». duration ih.ijm. digits eclipfed 6° 10'. 

The fourth it an colipfe of the foa, Dec jth, about twOi 
in the afcefneo», but inviOble to all thefe DOrtben pan>( 
by^eafon of the o»«i'i great ftnith latitude. 



other correfpondents, from different tables, and |i 
itroapavtaof tbffkingtloni, are here fatjotaed. 

Mr.T.&nii.fEdnSLoniian fi 377 13 

Brent's Tab. for iBugbrook 6 337 17 
Mt. T.Allen, forS^Idin^ 6 38J7 stfS 171 

Mr. J. OoocSiead, for rfottmsham '6 jji? I6J3 8 

Other calculattooa of this edipfc have been received, but 
lb Kry incoriefl, and wide of the tiuth, that it would do 
tbe authors do credit to iofeti tliem. 



Iia Laoibs* DiAK|K>- ZSmp/ot2 l^6c. 

New ^vefiions, 

I. Q^ESTios 462, fy Mifi Ann Nichols, 

Twe partners, in a Tcature nia<le> 
Gain twice two luindrtd pounils Id tiade : 

The ftocit of j4, when ibey began. 
Exceeded B'i by eigbiy-oDef 
Twice nioety-iive H galn'd io all. 
Now for the flock "of both I call. , 

II. QwEiTioH 463, hj Mifi S. T. 

Adrovcr bought in as many (Keep, of different forts, af coft 

Rim 48). onc-tliitd of wbicli he iold again at aoi. a-fnece: 

ore-fourdi at i8s. and tlie rtft- at i6s. a-piece; uid fowM 

his gain, upon the wboJe, to be ;!.' los. What number of 

' &cep did he buy and fell i 

III. Q^ssTioS 464, ij Mr. Tho. Hairii. 

Rear Ouife'i Tcrdspt banks, in fiedfordJTiirc. 
Stands Carlton, bleft with a &gaciou3 fair. 
In whom at. once Minerva'* wit is feen, 
Diana's chaftnefs, md the ^laccs' mien- 
. Wonld you the n<tme of this fair chaiiner know, 
Hrft folve th' equations wliich you'll find below. 
* x-\-y + z+v — s6, xx+yy + zx + *w = 9io, xv-^ 
iyj — zx = tf, X =iy^ ia which the values of », j, z, 
. ■ Ma V denote the places in the alphabet of the four letten 
tliat compofeibiB amiable mtiden's nme. 

IV. QoESTioN 465, ij Mr. Geo. Brown. 

From two giren points, W draw two lines to meet in the 
circumference of a circle giren in poCtion and magnitude, 
la that the lura of tbeir fquares (hall be the leait poffiblc. 

V. Qdbition 466, by Mr. W. Chapman. 

There are three circles whofe diameters are jo, ao, and 
35 inches^ having their centers all placed in the fame right 
line; whereof the diilanceof the firft from.the fecondis jtt, 
and of the lecoiid from the third a8 inches ; now yon are 
' deCred to determine the diameter and position of a fourth 
nrdei that Ihatl touch all the three given ones. 

TLQ511- 



Sor j7- N E w- QjJ^ B a T t a M 1. SX3 

VL (iuiiTioH 467, ^ Afr.W. SpUcr. 

Sun vying of a field, I- found- the foot fides- thereof to be 
'0,9, 7^3110 A cbainc, ia afuccelSve order}. Iltkewile, u tht 
two extremes of the loageft fidu, took the bearings of ths 
oppoUte angiei, which were N. E. byE. and W.S. W. Ilencf 
the coDieot of the field is required. 

VII.QuESTion 46?, i? ;Mr. Tho. Barker. 

Si^ypofing twofidnof a tmotfeta be uveBCsqual totf 
and iS feet), fchcreof tfae sfenci is paralkj hi t^c horisoar, 
I delirc to know wh« tbeTeBBlh ot tJte .third<Ad»R>MU be, 
fo that the time of the defcent of a heavy bc«ly a^oji^tl^ 
iame, Riall be a niiuniDni J 

Vin. QuuTioN 46J, i} P. M. e/DvLTh^m. 

To dcfiErfbc the circiMnfbmua of x circle tbroof^tv^ 
gtren points, aod whk& Ih^ctK off froraagiseacit^aa 
arc equal to an arc gjven. 

ix. QuBSTioN 47p» fy Mr. Patrick O'Cavanah. 
Oa-one of the banks ai a ceriun river, ftaiid four wirut ' 
mill;, aHitt the fame rigfax line; whejeof thedidaaceof the 
firft from thelccoadiskeftwn tin be isoyatds.'of thefccofid 
from the fkird i'8b7»rds; anl of the tlHrdlrom theioanb 
aoo yards : fciag oa'ihe ofipolite fhore, I found by obferva- 
^00, that the twiy nuddJenwft of ihem fubtended an anele^ 
Bt-my-Etye.oF if degreta: and that theandes rubtended 
by thefirjf and'fccoad, and by the third andfoutih, were 
equal, the one to the other. Hence I would know (by 
means of argaoinetcicatconlfa-aftion) not only the breadth of 
* the riter, but ilfo my ^Mirticutai diftance ftooi each of the 
four objeds, in th,at flatioi^ 

X QyisTioK 471, ^ JIfr. E. Rotlinfoii. 

A geadenian1>odght an dlate in booffas for ijds). wbich. 
beiog Jec', brought him in iioL per annum, clear of all ex- 
pences and dcduftionj :' At the end of ten years (moft of tht 
boofcs being out of repair, and he not chooling tn be at the 
eapence of fitting them up) he fold the whole ellate agait» 
For 3ooL The queftion ii, to find what interefl he made of 
hia moQ^y. 
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where « =; i {x being potiiiTe), in which tlw feries fetma 

Sffible to be hummed in the fnaoiKT fpecified; With fe- 
, ;A to the latter cafe, it is pretty well koowD^ at tbia 
time, that the fum is exprelTed by two-thirdi of the fi]u*re 
of the femi 'Circumference of cha circle whofe diaaieter b , 
ooity. And if from the'tiilf of this tbm, half the f^are 
of the h. log. of the Bumber * be fubtraSed, the rcmamtkr 
will be the Turn in the other cafe, where x = {. Htiw thii 
is derived, it left to be coofidered (agreeably to the deGsa 
of the propofer) by thofe who hive a ufte for thd« fubtue 
and abilraded ipeculationg. . 



1761. 



^uejiioiu anpwered. 
■I. QtJESTi-OH n&t anftitred. 

SINCE, according to' the qoedioi*, A'* ftoek exceeded 
B's by 81 1. and his f^a was greater than B's by 30 1. 
Say therefore as.ao: Si :: aio L^'i whole gain) iyii. los. 
the ItoclE of J', wbeKce that of B is. found — 7^9 1. ios. 

Thus the fclarion is gtren by Amaryilh, Mr. S. Burt, 
Mr. 3. CMim, Kr. W. Bervex, Mr. E. D. Hudfin, Mr. W. 
Ingram, Ldhia, Mr. W. Uifin, Mr. R Loike, Mr. ft Mark, 
■ Mr. R. Mites, Mr. ». Merrh, Mr. G. Nr>kts, Mall Om»- 
•fiavi, Mr. iim; PiJlrj,' Mr. T. Saniilins, Mr. iV. SkairS, 
Mf,ft.5>irn«r,"Mr.-maA'»'ffr/, Mr. T'.WW/*, andothers. 
— l-Agrea't number o( aigcBraical folUtions te tkis^eftion 
haf e likewifc been received from Mn W. Bett.t/tr. T. B-naik- 
halt, Mf. E. Hart. Mr. T. Jmei, Mif» A. NkhaUs (the 
propoferj, Mr. J. Ljan, Mr. 7". Sadler,. Mf. 7. Seiofficld, 
Mrs. Eleanor Suggett, Mr. T. Ifii/iri, aad othen^ 

" n. QwiSTiOB 41S3 tf/^f*?/. 

I,et isx = (he number of fheep; then, by the qneffioitr 
*K X «t>-f-3x X 18 + j» X 16 =; 1070, or aj** = loro; 
Therefore x = j^ and i>x= to, the number of fiteep re- 



U ihii maotMr U i« refolved bvMr. T. BromiaU, MUs 
S. Fn^ieiy. Bir. E. Han, Hr. 7i^ ffarriagiex,. Mr. D. 
MqMingi, Mr. E. Mfuffio', Mr, G. Lanjii^, Mr. R. M^t- 
AeV Mr . fiar. VWoBuw, Miis .V/cie)!//. Mj. 3". flw, Mr. AUx. 
■Row, Mrs. JS. Swgell, Mr. r. Wa/i^r, and fcme othevi. 
' ••^-'Ab. J«maih. 4filon, Jjnarjliij, Mi. ?. Ciapmaa, Mr. 
»'. C««ler^ M[. A4*i. Cotj.Mt. T. Crump, Mr. S. J^fniw, 
Mr. 7. Hitchcock, UJiiay Mi. E. Ua^M, Mr. ;?. Pron, ;H<i// 
C>rw^*ui, Mr. ?. Saittr, Mr. 5. SpMcen, Mr. liT.H^M, 
Mi,T. MWjiin,ao(l Mr. £. If r^^filikewilTe obliged us wUh 
{ulutiooB to tbU problem. 



III. QyitTios 46+ anfoitniij Atr. Edw. Nott, «/ 
Stamford. 

By willing ij for i, the edoations become >: + 3/ + f 
{= j6) =«, .vj(4- jjji + T'wO=Qia)=A, ux — iji^ (=■() 
^ c: To the fecond a\ which add .twice the third, and wc 
ft all have sex -t-»o»+vti, Or m + h' = i + ie — jji = 
«■— j}* [by ihefirft); wheaccio_^ji — 6Bji = *+-a.: — 17.»; 
from wliich j[ will be (ound= 9, »=*, k=^i8, and 11 = 11: 
And ilie leiiers of the alphabet correlpbndirg, whereby the 
1 ^auogkidf'a naitie la formed, hf?, /, H, S,JK 

r WISH IcDu'dfiich a fair chirmerdifcbfe, 
yd riadly another equation propofe. 
Which the beft atoebraift (Koutd ne«er untie, 
Tho' he [juiilad'toc CvcE with OrX^andj.. 

Iflithisftraeminnarthefolwion is alfii EWenbyMr.,7t 
. JJ/tn,: Mr, r. ^tUnfit, Mr. T. Mahr, Mi. T- $'rit;r. Sir. 
S,B^frM,HT.E.BalieM,Mr.T.BramJey, Vii.J.Buddteu . 
' Mr. i^. Murt^, Mr. Qr. Cme, Mr. J. Collins, Mr. T. 
Caclu, Mf. Hf- EmbUtim', Mifs S. F*n^io*. Mr. /^'. TrJ-r///, 
Mr. k'GaradfKT. R.Giibeai, ytt^J. Ham£fin,yiT. Jqf. 
Herrtttetm, Mr. Z>. Hafiiifgi, Mc 7. /^iVAr, Mr. Ma/arf/ 
HiltHm.TAT. 7. /fi»*y, Mr. £. HmlSsn, Mr. S. JSTew/f, 
Mr £. i>wtf.Mr. fi. l/Mtf //«*,. Mr. C*r. Mijhan, Ncfnihcttd)^ 
Mr. 7. Orchard, Mr. 7". /fo*. Mr. ,^. ^owp, Mr. Jef. Rafton, 
Mr. T. SadUr, Mr. 7*. ff'fl/>fr, Mr. R. Walteit, and Mifi 
M.miliam> ,^- 
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IV. Qde»tion 465 aMfioeredhf Mr. Davics, r/Neweat, 
Gioucefterfliire. 

Let be the centei of the given cirde, avd let <^ and B 
be the two given points ; draw the line 
JB and bifeft itlaD; alftdraw DO 
cutting the circle id the poict C. Sa 
Ihall AC and BC, when drawn, be the 
two lines required. 

piMONSTRATioN. Becaafe DC it a 
fninimum, or the fhorfdl line that -can 
poffibly be drawn froip. D to the cir- 
cumference of the citde, iD€^ malt 
therefore be a mioimiuR. Bale by a ~ 
known theorem, j^C* + BC* ^ij4D » ^t 
+ aOC' • therefore {i^p» being con- 
ftani) yiC^-t-BC' muft be a minimum. ^E.D. . 

!■ the very fame manner the problem was conflmAedby 
Mr. fef. Bramplon, Mr. T. Mefii and Mr. G. WUcMI 

Mefr.r. Allm, r. Barker, 7..£aJJUr, fK Chajimatt. 

W. Tetrtll, J. Hampfohy T. Har.rii, E. Nott, N^nihctvh, 
Steph. Qgie, Paul SAarp, ^. Spi^cr;_ apd fomf oibe^Sj luTC 
giTCD neat algebraic foIutioDt to It. 1- , ■ t 

v. QouTios s/>f> avfvserti hj .Wr". E.Batten; 

Let^, J, aod£7.btUiccen(ersoftbi^tb(ee'©«n«inJoi, _ 
and that of the requited one-. Put . , 
»^AB-=.%o,h-BC'=i'A,ci^AG. 
= 58, * = 0£, *+mCAr-+j)=Oy, 
x + a (x+ ai) = OC. Nbw [per 
lemma, p. laB of M r. 5imp fon'« Se - 
Ua Bxercift8)T+^' x # + x+ >it* 
Xfl = xx + aix c; that is, i+'ir.xjf 



iw« +■««» = 



ff^c; whence y = 



confeqnently th 
= ior»j8,Kc. 



iii-fVr; and "** 




radias OE of the required circles: joi/rW 



Its 



liA>ia»' Z>iAKLit. ^Rtilinfiu} x;ti. 




In the fame, or in a manner very little diSereiit, the an- 
fwer i« tiSo broagbt ont by MelT. T. jillen, W. Cbi^>f>uvi, 
LCSar/tvtt, If. OW/w, 7. Hamtfin, T. Harris, S. Kemp, 
W.Kingflen, E. Nut, P.Sharp, W. Spletr, and T. Walker.* 

Tl. Q^BSTIOH 467 anfaiertd. 

Tbe bethfelurions that have E>ecii reeeifed t» tHi qncHian 
Wftderived in virtoe of a theorem in 
the ttary foi" i7j8, where it is de- 
liionttnted, that the quadruple of 
ttit.aKa of xaytraytJivxi. A BCD it 

X ^^ -V^Prom whence Cfeeirg 

Ahe a nm * C-a^efl as th«ildei of 

iihe tra^ziuin^ttre all given, by the 
qneftioa}. the area will be found : And tmi tln» it 
aftoafly detwmhred by Mr. JF. flaww, Mr. D, Ht^^iimi, 
Mr. T. Harris, Mr.. Malach HitMnt, Mr. W. Kingfiin, 
'■ Ii)r. W. Sfker; and is found to be zrgxtaD^ ie' 15' = 

■ Pj^ijjgt fqtiare chains. ^If the fecoad bearing were to 

• be W. N. W. inftead of W. S. W. (as it was raifp noted >Uie 
- «igle made by the two (Eagonats woiiM then be $ points 
'-{fMiead- of-onejf^and" the area of the trapeakat ii'g^sS 
iquare chain). 

VII, (^HtSTIOS 468 anjyitni t/ Mr, T, Barker, 
tie fropofer. 

.'■ ewK»T»trc-r»«». tW* a radini iCE flqoal to th« lefler 
of the two given fi^, let a 
iemi-circle EFG be defcrified ; 
and, having njade Jf perpen- 
dicular to the longer fi<fc AB, 
draw AF, cutting the' circle 
in C, from whence draw CB: 
Then ftiall ABC be the tri- 
angle fought. 

Demonstration. H^e 

"j^ff perpendicular to jfS.aod 
produce ££7 to meecit in-&;. ' 

''jind with the r^ua OA or 




Ka-jS. 



QjDEBTioxs AxsvtiiB. 



OCiSar diey are eqaa], b«caale BFmA BCtKVja^y^vt 
the leou-circle jlCH be defcribed. Then (be tane sf^de- 
fcent aloDg the chord CA will, it ii well known, be iijaj 
m ifae liae of defcent >loDg the duineier^v^; which will 
be the flioncft poIEble, becaufe the £eini-circle j^CfJ only 
toDcfaes the ^Ten one ECFG, and has therefore iu diameter 
lefs than any other femi-drcle that can be defcribed on JH 
produced, to cut the given femi-circle fCfC. ^B.D. 

CALCtJLATioN. In the right-angled trian^e ABF, m^ 
gircD j^B = 35, and Jf =116; whence the aa^cBAF^" 
33" if : Then in the triangle ACB are given AB, BC, and 
the angle A; whence AC'^ ii'4is-- 

'But the required Cde AC maf be otherwife fouMj, inde- 
pendent of trigonometry: For, M 8D be made perpendi- 
cular to AF, then, by iimilar triangles, fZ> = ~^;iiTd 



:oBieqoently AC (= JF - a f D) = 



_ AF*--tBF* . 
'AF~- 



VAB^+BF 



= H-415- 



la the very (ame manner the probtcm \t conllnided, jmd 
determined, by Mr. J. Brampton, Mi.W. Dmvie/, Mr. ft, 
Giiieju, Mr. J. Nidt, Mr. T. Harrii, and Mr. C. IVitehU. 
——Very neat algebraic folutions to it hsue alfo b«n re- 
ceiwd from Mr. T. Allen, Mr. J. Buddlei, Mr, L. Ch^rlun, 
Vit. r. Cooke, Mr. W. EmbUton, Mifs i«//y Fenvuck, Mr. 
O. M^rflingt, Mr. 7. tfonrr, Mr. 5. .Aiw/r, Mr. £. JVb//, 
Mr. P. Sharp, Mr. fT. 5p«"«r, and otherj. . 

yill. Qv EST I ON 469 finpweredb^ Mr. I^ond Charlton, 
of Whitby. 



^^ joining the given points, 
from any point in it, as P, 
let the circumference of a 
circle be defcribed through 
A tad B, to cut the given 
circle EMND in any two 
points D and £; through 
which points draw DEF to 
meet AB produced in F- 
then draw FH at an equal 
dilitance from ihe center C 
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with the chord ^^of the arch s^vw, and, perpendicular 
theteto, draw ^^ metting GFia i^: So ftall ^be the 
center of the circle required. 

Demosstratios. From the center &, through H and 
/ let the circumference of a circle be defcribed, cutting 
Jf in ft and a. Then [by Ehc. 36. 3-) FaXFl> = FHX 
FI='FDX F£ =FJi<FB: But (by Euc. 6. a.) Fa X 
r-v_.fc._ bG\iodF.^XFB=FG^~BG'; there- 
fore f(?* —*C»=5 fC —Jl^' ; andfo, tGbeiaa = BG, 
the points i,3 cobcide, and the circumference of the circle 
defcribed from the center S. through H and /, liluwife 
pifies through £ apd J. ^.E.D. 

IX^QuESTioK 470 anpmrti hj/ Mr.E. Rollinron, 

Let ^, B,C, Dbe the places of the four objefls ; and 
upon DC let a fegment of 

a circle BPC be defcribed 

ufij": Make Bii and D<: 
parallel to each other, ta- 
■ king the former =.BA, 
andthelatter = Z)C; and 
then draw caO 10 meet 
/>y^, produced , in ; from 
whencedriw O^to touch 
the circle in P, which a 
the point fought. 

Demonstration. Conceive the circumference of a drcle 
to be defcribed through j^, P, and £>. By conltrufliot) and 
fim. Ai, Ba{3J) -.OB :: Dc{DC):OD-, whence, by 
diviOgn, A : B :: OC : OD, and confequently ji X 
OD-OBX OC=OP* (Euc. j6 3O whence it is evident, 
that O^alfo touches the circle APlJ in ihe point P: But 
f bv Euc 31. 3-)-the angle APO = ADP, and ifPO,= BCP; 
ind confegnentJy APB (BPO — APO - BCP — ADP)=s 
CPD. ^E.D. 

CALCtyiATioN- Hiving, from the center M, let fall the 
perpendicular MN, and drawn AiB, MP, MO, Stc. it will 
be MDc-Ba(so):3D(.s»o)-.: Ja {,50): 50 = 1140; 
whence NO = 1130. A!fo as NB (90) : !V0 (1130) : : tang. 
NMB (is°)- tang. NMO^iT^" 43' \; whence NOMi^ 
' " o 4,^. Again, as fin. MBN 

(MP] : i ill. NOM : fin. P£7>/ =: 




,i<'):ni.{i:MN:MB 
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is* 49V : whence PMO = 7*' loV . PMB (= PAIO + 
JM0)= J3S' SA'. '^i'BCP{^iPMB)= 66° si' •■ Ftjm 
which the relt are readily ftmn4 viz. P^ =«39-93, PC= 
M8-6I, v/Z'J (orCi'S) = 13" ajV. f^=6j6,(9, Pi) = 
7l8'66, and ilie perpeudicuUr diitance of P from j^D. (= 
breadth of ihe river} — 633'6i. 

Mr. /T. Dawet, Mr. 2). Hqfliitgt, Mr. »: Klngjlon, Mr. 
£. ;V(i//, and Mr. 6', Whcieli have conftni^ed this problem 

in the fame manner.- P. M. of Durtam haa aifo obliged 

ui ^ith exceeding neat conftruAioKS ot tJiis, and of (he 4th, 
?ih, aod Gch problems \ vhlch, had ihey. come to hand in 
due t'me, would have obialned a j>kce Suitable to tbctr 



Let a ■=■ 1500). b = Sool. c = 130I. and .v the i^eouiretf 
rate ofjniereft : Then will aic =: principal'and inierelt, anif 
«x— r = aTnaDnt after the firS payraent is dedu^td. Aiid 
in the fame manner we \ticti ax>° ~ ex' —' ex* — ex'' -^ 
ex* — ex' — ex* — tx^ —rcx'^ — e.x — c =^t (per queft.) 

CI ax">—'ex '■ 'Sit; therefore ax" -r a — e xx'"— 

ix-i'S + e^o. flolved, x;= 1:04141, S:c uidthe ratcpf 
iatereft required 4I. as. lad. {KTCent. 

Tic/amt anfverid hj Mr. W. KingRon, ^Bath. .. 

Let jr be the rate : Then the amount of r jpol. capital; 
atlheecdof loyeara, will be ijoox>°; aJ)d an annuity of 
iiol. forbom the fame time, will amount to no x ' ■■— ' . 

Therefore, we have ijooi!' r= 110 x — — - — + 800 (by 

theqceftion), WK** — ■«»xi— £^ i=— , Put xs'i+v; 

then *">{= j+w:'°) beiDS=: x4- lof + 4t»< + i9oo» + 
siov^, &c our equatioo, by proper rubaiiuiioa, will \)^- 
C6n)e**4w+3j'4i'* + ii3'ap',&t. = T; whence, by re- 
vcning the fcriei, v is found = 'o4i4a: And the rate of 
iaierclt fought it 4l. is, lod. per cenu 

Mr. 7. Barker, Mr. W. Chapman, Mr. It. Dinine, Mr. 
T. Barrii, and fome othcts, fent folutions to tbu prmleOk 

DUrjMath. VoLHL M XI.Qi'Er- 




ha' LxoiK'DiAiOl. Z^miht/M} i7« J. 

XI. Quilt «6i 4Ja aa/atefe<i fy Mf. G.V^Uhtil. 

Iris deraonftrabre, e+cn by ciniitioft geometry {Cet Simp- 
fofi'iElem. p- «D7, *d idit.) U)»t the given 
length, or bonndarv EBF C*b«eyer 
lie length the right line £ f a CO have) 
inoft ibrm the arch ef » circte* In orider 
tlierefore to the refolntiBB of diis, toiA 
Other problems of the like D«tBie, it 
will be very convenient to have itiAf 
at hand, a proper fcriei, or i»»r ap- 

firoximation for the area of a circular 
egraent [ESF) expreffed in terms of 
the aj^h BE [a), and its fine DE (/), 
independent of the radius. Sach an ap- 
proximation's the following one, tix, 
tii^^axa—T^SBF: Froin whence, by m^rng t vari- 
^ts [ahd^=j, assWtnbythequeflO wehave^^^^iZ^^ 

VrHxa — J 

s=fiux. orthcfegmefft ffJR But the fluxibn of the other 
ftgateKEAF, if the ti^M.C^\^t») be deaoted by r, 

win, itis weBtnown, bg=i! ■ - -■ ■■. ■ ■- . Therrftsre, when 

the fnm of both fegments is a raaximnoii we fhall have 

V-fg>t g — J, V rr — si . » 

s j'844; from which the area of (he feamcfit ESF comtr 
dutrili'dgi and^hat of the fegmeilt SAFt:: I'H'i Ard 
coofcqaeDtly the w^wleof both = jg-jj fquate chains.* 

aCIIv QutsTios 473 atif'jiierej if Liew/dHenry Watfsih 

Let a reprefetit the quaolity giren, and v the reqtnrlja 

Biiinber of parts into which it ia to be divided ; aiid let ibi 

fitft (or lew) pan be deBoteil by j>. Tliin it U very <afy ta 

dbmtri^ate 



* AMMwrii aitpreuinath^ iheaiw m^ not (Mtcmllf t 
vied vtien Ac]' lie 10 be put into flauoni, jd itinr will & 
tim««it*ei'preity we«, u ii'ttt e»ft Htn, "^ 



So. si' QjJESTIOM^ AnsWCWKv. ^>3 

deroMiftr^tt, that tlie idpa« toil) bes a;; dw J d patt^ ;.r, 
&e. Tterrfore we hwe jp + »? + si + 4^ H- «» 

^ ;, X ^^ J« ^) S?#; And coDfequiwLy ,-^^= nov 

jaotifcr to find foci » integer for i^icvslye of v, weftsji 

. ^.. xy* X — i£j =-[ * , amaximuro, let 3 — 1, and 

a be wrote fucceffively ttteroio. Wlead of x, a 
quutities thus ariCng, be noade equal to e: 




s=a* »( j' X4* .... z' X 
the whole b« divided by 1 *>: 3 ' 

will give ^i" -J ■ m ti* .X - 

And, if the' indiwt be qomr c^vidsd by jz, we ihillliaTQ 
— ^^ — J =iz»X — S^Hsl { wKcBce.'bytediK- 

tion, ■ - '-— £= \aa, or s log. r + 2 + 1 log. i + ^ 

. ■ ar-«' ' *■■,-■ 1 : . 

— « — I log. I — - = » log. *m J fron eitb«r -of wHich 
cqiiatioin the Talne of z miy be found f Af>d the nexi ffl- 
fetior integer ibereunto wdl he the number of parts re- 
quired. ■■ 

CoKoj-LtRY. WheD> ii » Jatge onmbe r, a b eing alTa 

Urge, i + iliiog. I + i — z — I X log. 1 — i will then 

be = >, wrynear: And confetiuently i log. z + » = » loj^ 
a«; «ri log. «+>i = lok. *rf^ or, by putting r=(»-7i8i8, 
ftc-. ihc nuniber whofe h. log. is i), we have log.z + Jog. e 

b: Jon<i: Tbercfore c6 = a«, wd » = — . 



A terj curioaiud explicit rolulion to this problem has 
been rccdred from Mr. RUb. Holding ; which wc omit 
.fwith regret) u hcing rather loo long fcr onr Icantf limits. 
^Ibis RCDtlcmui's farther cbire/poocleDce will be very ac- 

cemabJe. Mr. fVilfielfs foiuiion does not efTemiaily 

£ffer from that giyeo atio»e. ' The propoftr (Mr. Ifi/Jhre) 
kas giTCD ■ fiuxienary fukitioD : Which are all the t^uc an* 
fwcf s that hare been received Co this problem, 

ZHI. QsilTiQN 474 anfiaered hj Mr. T. AIlcD, •/ 
Spaldiag. 

It ii erident thit ihepirallax iacreafn the qtiickeA, vbea 
its fluxioD bears thigreatef) ratio 
pollible to the fluxioa of the aogle 
at the pole/'. 

Put a and B for the fine and co- . 
&at oi P^ the moon's polaj dif- 
taoce, c artd-j equal to the line 
and coCdc of PZ (the cotnp of' 
Ut.)- £= horizental parallax, 
: and X ^ cofine of P; thea will 



: fine Z 9 
\he moon's zenith dilUnce, aad 





a max. Tlielluxioa of tl^loj^ 
of wiiicb being made = (making at the fame time r=: f/, 

and / = ac) we hive — h— 7- — + / x =j=r— 

, ~o; From whence the value of x (and -CMifequeBdy toe 

moon's aliimde) may 1>e fi^und. ' 

Thtftme anfmrtd.hj Mr, WjtelieU, th< Pr»fo/<r. 

This Rcntlenan fubllitatfs x for the cofine of the mooB's 

zenith diflance ; and then (ihe notaiioQ of the known ^an- 

litics being here m^ide to agree .witU that is the folution 

aborc 



>f)we Biv«h fay Mr. ^/fr?) ie fiii4* 0>r 9 biown tbooicni) 
the coiiflc of (be wg]c at th? pole to be = -i and, wra- 



feqnHtly iu £m =: ^-^ 



dividing tl>c fluxioa of tbe ooe by die other) the fluuon of 

the angle itfelf is foood =: ' —-- rr.jj.;rs;.-:= z= ; whidi 

(by the qneft.) bdog to --^ » (the fli^c- of the^rfllax 
»v/r^)in the leafl ratio pqjEbl«,**V''"'T'tW^'? 



mufl therefore be a itiaBntiim ; whence, by t^ktu the 
flunoo, &c we tetcx* — rx' — ■ a«* + jrK + /V-" rr 
= o; frpm vrhtch x wilt bf known, 

pKJCS (^vixtiom at^MTtdif tie Prtf^'r. 

Let the nrtmbsr of the fneoet ftakcd at cagli g^rae by ^ 
and B, be denoted by r and t; aod let their chances fot 
WHiBiBg each game. t>C 10 the ratio of « to i: MoieoTer. 
let A denote the expeiflaiioo of,/, whcQ (in the coiirfe of 
the pUy) he has any number ( g) of pieces in his poQ'^lfioii ; 
and let A' . <tr S be his expcflation, after on? more game, 
when he, will have either 3 + J, or^— rpieces, according 
ashe wios'orlofes. If be wiaa the gametwhcreof thepr^ 

hability is —^—.) he will have q + t [^c^, and hts-«xi> 
p^uiob will ihen be A', wliich (herefore, niDhiplJed by 
— " -7^ giws •■ _; , X A' for his ptefeot expedadoo on 
diat event, Sut if he lofcs' the ^ame (whereof the probaEj^- 
licy is ~"^r t) he wj)l ooly haw .qyr piccf s, and his aHf 
ftAainn being then denoted by Ai lusprefeDt,e|<pefi^oa 
ODthiseVeot win therefote'beex—iT^ K A; And onfti- 
(isently ^-^ X A' + ^tF7 X,S yiil-'be = A Ks whtkfc ■ 
(prefent) eypei^auon. Whence, pujt^itg^s,^,- aoiV^^. - 
•+i, W«h««^ !=j»A-*-«^ , 



ii6 Ladi is' Di All t f. ^Rtllinfaii^ tjiu 

Let now, i,C D,E, F,G, &c. deooteibc refpeftire ex- 
pedations of J, in tlie cale propofed, when he has i , %, u 
4, 5, 6, Sic. pieces in pofleOiun ; Then, r being in this cafe 
- = 1, ^nd / = I, it is minifeltt from the cquaiion A' ^ «i A 
■^Mii, that the Tstae of each new term of theferiei t,C, 
DtE,F,C,SK, will be equal to the Uft (or preceding) tens 
multiplied by la, minui the lalt but two drawn into n. Aad 
fo thcfe v&Iucs arc dcrircdi ooe from another, is ia tbe ta< 
ocxcd fctieme. 




/n m* — 4M'»+ffl* xC — m*n + imna 
■ &c. ice. 

And, QDiverikllf , If r be taken to denote the number of any 
Krm of this feries, reokooed from the begianing, the term 

Hfelfwill be truly esprefled by C x n/"" * — r — < . w''~" *« 
I a » a J 

4- '^~" - -~ - ^ . ^""'" w''~'^a*,&e. Which, wbea 
r is taken ~ ii (the, w hole nomber of pieces of both A 

.snd B) will become Cym' —Ttu'it-i- iojk'b' — »» — 
»«■'« + 5'"*^* — 3OT«' z; ji; becaufe, if ^ ftiould ha.ve 
.all the il pieces in poffeiBon, the play wiil then be at an 
, end, and he will then have ^ that Cum, certain. Kow, if io 
\b!i eqoation there be wrote f and y Inftcad of dieir equals 
')saad7> [heFalueof£willbefouod=r|3^^. 

But the required expeflatJoB of jJ, when he h as 7 piece* 
inpoirdS(R)| is found abote tob^w* —'■ jm'/ti(C—tM>a 

bis required lofs, or difad vantage, will be= 7—4*^364=: 
a'46i6,5tc.=.al.iis.3id. ^E.f. 

After the fame manner the Icfs of .^ and the gain of B 

nay be determined in any other cafe ! But it mttft be ob- 

fervtH, 



Ko. j8. K c L t r 1 B s. h? 

fcrved, that, uhea B, as well is J, Hakes more thin one 
piece -iX. a time, the Talues of ihe (cverJ terms in the pro- 
poled feriea of expciftauocs will thea be exprelTed by means 
of as many of the leading ternu. as there are uditi io (/) the 
fiake of Q. And if the / TaA ternis of the feries fo ftxprefledt 
be mwli refpeflirely equal to the numbers which they ao- 
f«er to (or ftand againit), then as many {fimjile) equations 
will from thence be obtained, ai ibere sk unknown qaatt- 
Uties C, D, E, &c. to be determioed. 

To exemplify the procefs here pointed out, would, I a^ 
prehend, take up too much room : For whid) reafoD I an 
alfo obliged to omic the invention of a general approxima- 
tion for the refolacioR of all pFoblems of thii kind; wliicb 
comes exceeding near the truth in thofe cafes where it it 
molt wanted, that is, where the number offtakes is great. 

The Eclipfes calculated for 1761, 

Ther« will. Id tlie conrfe of this year, he fix cclipiet, 
fatir of the fun, and two of ihe moon ; whereof one of ibe* 
latteronly willbeyiGble to the iobabiiaDtiof GreatBtitain 

The 6t(1 is a very fmall eclipfe: of ibe fun. May 4tb, bc^ 
tween .five and ^fix ip the. afternoon, rifibJe only ia great 
foQtb latitudes. 

The lecond is a villble and total edipfe of the moon. 
May lEtb, of which fome calcnlatioos, from dttferent ia< 
bles, and by di£&reot corTcfpoDdeots, are here fubjoioed. 

Hie jBej. Mid-lEDd) 
Calculated liy , 



Mr.G.WiicheH.froml , _ . 



Mayct't Tihle., f 
Mr.J. Metwlfe, ftoniT Londnn 

Brent'i Tablet, i Weniwonh 
Mi. T. Haniit, from') London 
Gieni,by )cqu. only J Biigbrodic 
Mt.T. Allen, Spalding 

Mt.W.Tetrill, from') Lonilon 

I^adbet TaJ>ln i Rcdiwth 
Wr. W. Chapman, f 

from Diinthotu't ( Lcicefler 

TiUcj 3 

Mt. W. Reerei, from! Burion on 

Jlalky'i Tablet J tbeWaui; 




lit t * B I S i' D I « k J 1 1. t IRtflinJiny tl<I. 

The third is x ttrj finJl ftlar eclipfe, June jd, between 
J and X in the rooming; viGbJeooly wiibin die ante cirde. 

The fourth is anoAcr of ib< lame foit, Od. vjxh, feetvcea 
l« and II at Mgbi. 

The fifth ia a total ecliftfe of the moooj Nor. lath, about 
MOB. ajod GmikqiKotly loviGble to us. 

The ftxth and laft is of the fun, t?ov. itth, aboat s !a the 
afternoon; bin invifible herci bccaufe of the moon't gKai 
fouth latitude. 

Befiiies thefe edipfcs of the two great latninaries, there 
«ill happen on ^nc eih, the lo^g 'talked -of, and much- 
expeftcd tranitt of the planet Vends over the iaa's di&i 
Some calculations of which are as follow. 



Cakulaudbr 

Mf. G. WEubdl 
M. Li CaiDe 
Ur. T. SUtXut, 
from Hal. Tab. 
■Mf. T. AHea 
kfr. T. Hanii 



B<sin. 
rr-nf 
h.m. 
t iS 
' 17 

» »4 


Tw. 

rm. 

h.n.. 


MUdFe 
Trani: 

h.m. 

1 4> 
1 4 

J IT 

s a 


h.<n 
7 Jt 


End 

Pri. 

3 41 

8 46 

a 4J 


N. *p. S 
:..©•. Cent 



Mr. JViteiell (wbofe (kill and great exafhiels iq calcula- 
tion? of thi» fort we cannot eooiigh cominradj takes neiic^ 
that in his coitipntatlons (iitfeited in the preceding paget iio 
legard i*had to patallaxes. Jie has howe*er« obliged m 
vith anothercalculatioo (and atype) for the ciiy of London, 
on fuppofition that the fun's honzooiiU paratb]< b lo fc- 
conds; which is as follows. 



App. Dill. Ccp: 



'i'ypc tor Luhdou 




ff«in fiui-riiui( 10 tbeesd< 



Thefe oumbers are the rcfull of a cilcuhnioBt m vliieli 
ihe fuo's place «h9 computed by Mmi'l tatlct (as agree- 
ing be& with obferTation) and that of ¥ from tlaUey'), ex- 
cept ID the place of her node : For, by comptring Horrdx's 
OMervaiion, Nor. i4tb, itjg, with one taken at Paris fcy 
^L Id CalUe, Dec. xifl, 174^, ita^^ared that ihe nobMi 
of her nodes from the equinox, in ico jutian yeare, ifn 
i*' 47'; wbcreai in Halle^i rabies it is only 51' 40". Upon 
this auihoritT J have rentured to add 1* 9' to thd jilace of 
the Dode ; wliich ia all the correfiipn that the theory of i 

in thefe tables feems 10 want. It may not perhaps be 

improper to add here a (hon theorem, wfaerebv the fun's 
paralJu may be found by an obfervation of this traofit, 
made in one place only, leaTiDgit to the e^ntlemen who arc 
converfant in obferTaTtoni 10 determine how far it 'is prac- 
ncable. dbfcrre the apparent motion of 9 ' O daring the 
tunc of the traelii, and let a dcaote the diScTcnce-' between 
that and' the true 'motion for the fame time, fbimJ by 
theory ; let alfo the apparent diilance of S fiom 'he zenith, 
and we angle made by her path with die v'erticil cirde 
paSng through her center, be determined both ai the be- 
ginning and iod of the ubfemtion, and pot # = fioie of^ihe 
iftzemrh djftance, c = fine of the 2d, rf^icofioeof the »ft 
I'ertica! angle, * = cofine of the ad, md let the gi«B' ntb 
of the diflances of the earth and Venus from the fan be h 



/ to J ! Then will "1/ f = fua's Itorizootal paralibK. 

Neva ^tefi'ioni* 

I.Qui'tTioH 47J, Ij Mip Ann NictioIIi. ' 

old John, who had in credit IWd, 
Thtf DOW rcduc*d, a fum receiv'di . 
This lucky hit's no fooner found. 
Thari clam'rous duns come fwarmingroaadi 
To th' landlard, — baker, — many muie, 
.•Jobopaidinall pounds maeiy-four.. 
Half what lemain'd^a friend he lent— 
Od Joan and fblf, one-^fch he fpent; 
And when of all thefe fuins bereft, 
On^tenth 0*di' fum receiv'd had left. 
— Now ihew your fltiU, ye learried fijir. 
And IB your next that Um declare. 



1JD LAVtii* Briuri*.' XJi«ll'>0<i«} ifti' 

n. QutiTiiMi 476 V Afir. J.Hafiipi^li- 

' T« find ck^t ottmber, which being *nj tiow ^miei mti» 
-v4va ww<m4 P*ru, the greater part tdced is the fquarc of 
'tks. Uffcitt Aull be. eq^iat 10 the USw p>rt aildea i» tbc 
i^ua QlttK greater. ,' , . 

KcAT iiM twa loKcly maiill rc^e, 

. . , But llwuM luch durma fail to cogage, 
. : Witiifliit thf gold, in thit wife a^, 
Th« two eqtiatioM iiliu'(^ btlow,* 
Will) V'hcD refolv'4) tneir fortune* fiuw. 

■ • w'" I '^ ~ "*-"tJ!^' 1 " be Solved W a^uadrati& 



lV.Q2«'Tiow 476, ^, iM/-. W. Chapauw- 

Htnof . t( a CfTuin ^uDkoown] diAance, mlcen the angle 
. nf elcntio<) oi 3^ fteeplf, I advanced do yaidi neaier (upon 
<ltni grwod] ud ttien'obi^rved the eJcvaiion tp be tbe 
.cMiplMieqt pf tttc foimer u a right aogl^ : Adviaciiitf w 
. varat Itlll nearer, the eteratioi) eow appeared to be julttbe 
■■oltble of th« fifft. ti«QQ«;bcfleepJe's.heighti>vequir<^.- 

' V. QynTioM 479, hj Mr. S.Kemp. 

Haviog ejven the the vertical angle of a triangle {104*) 
andalfothe leng;tk{<«4)of a tine dividing it in the given ratio 
of i to 4> and terminating in the oppolite Cde; to deternune 
the t[iwE?t fii -th^C -the aiea therept jhall be a miaimum. ' 

VI. QtfsiTioM 480, hj Mr. W.Siyqer. 

The perimeter t)f a triangle being gite*! (up feet) and the 
Tercical angle (to^J; to determine ait the fides thereof) ft 
that the triangle itleK fliall be the grcat^tt pgHiUe. 

Vn. QuFSTios 48li *;P.M. s/Durham. 

Two right lines, and alfo a third of any order, being 
given in pofiiiog, 10 draw another right line intercepted be- 
tween the line of the indeterminate onder ud one of the 



gjven right lines, alfo cutting the other, fo as to ntftke given 
angles at the interf<)£)i(Ki,^«dbaTeiu fe)pucnU made there- 
f i» SgiTCD ratio. ^ VIII^Quit- 



Vm. QttsTioM 48a, hj Mr, Riefc. Mdbtlt. ■ 

Thearc& of a tnaDglebeing giTcn =116; tbefoipofitt 
three lides = 54>. i^nA tKe^un of-tbrir^(U)LiA«T»io; to 
duermiiK tke uiaoglc . , ' , 

IX. QofiiTioN 48^, ^ Ma J. Braaaptfln. "" 

There -i* a poni) ki (be fttmi of ■ right -tngfed trlafirie, 
which is intenijed by the owner for a decoy. Going to lur- 
reyitilfouodklo'itirraiindedbybufkn, to a eohhderable 
dinance, ihat the following meafures were all that I could 
lake: On (he bafe produced, I meaAired 4Vdin th« acute 
aogtc, 4 chains : Here I could ftc a tall poplar, wtiich grew ' 
00 the bank of the hyprthcnnfc ; I took itabeBriDgfVoin the 
cbaJD-line 10* ; When I gcrt \o the tree I coulit hot fee my 
fonnw ftacion, but found that the perpendicular of the 
triangle fubtended a right angle there: Thes I «ea&red 
from the tree to the angle oppofite the bale, j chain*. "Tit 
required from thcfe meafuces 10 plot the triaogle. 

X. QoiiTiioM 484, hy Mr. Rich. Giliboni. 

A (hell being thrown ffem a inprtar, at an deration of 
30*, the report of its fall was heai'd at the moitar, juft 10 
feconds after the explofion.: Hence to find the length of the 
range. 

XI. QuEtrioM 481, (r'^r.Kugh Brown. 

^and 8 boi'row ^I. etch, for a teilafai ftlt«4 tfaic At 
the expiration of which, ^, who agreed to allow compound 
■acerelt, had 4631. iS. iSpay; but the debt of S (Who was 
to pay limpde iaterclt ODry) ftrootinted Imr tO 460!. The 
time and rate of isiereft are re^nred. 

XH, Q^iSTto^ 4fti, fy Mr.t. Hatfria. 

In fixty-lix, * -the time deetere, 

Whw day and twilight «|aat aie. . 

* Drpitt »fmrtb ttUtule. 

Xm, Q«ti T. 487, iy Mjft Ann Nicbolli, eJ^adliam. 

twoplaces, -^and B, BrdtiKMOn to lie both nitiler the 
finife >neriditn': Andit'isoMiA^ed!, t^rac tm }xi). ko, the fub 
riles )6^ikiil«M fboMf « jiiMttM J J Miti that en iJOar 30t 



be Tilei j|o niBHtet eatlier at B i\aa at A: Vnta which 
data) I demaml the lidtade of both places. 

. - .- XIV. QuESTioH 488, ijMr, G.Witchell. 

TodetermiDe thecquationof thecurre, wtiofefubtangait 
is CTery where, cquil te-the fum of the abfciCa aad ordi- 
nate corref^nding ■ and to find the area themf, wbea the 
f wo quantities laft raenuoDcd arc equal* and givea. . 

Ti^pBizs QottTioit, ly Mr. £. Rollinfon. 

To determioe the otbir that a pUnet will defcribe, when, 
beGdes its proper gravitation to the fun, it is urged iii the 
direftionof ihe^radius veiior by aperturbating force, which 
is every where ii) proponidn to the liia's attraAion, as the 
coGne of the angle defcribed about his center, from the com- 
nencemcot i>f the notion, to any giren inultipU of the 
ra4it>t< 



176a, 



^efiions anfwered. 

I, QvElTioK 47S anjhveredif Mr.Tho, Sadler, 

THE fuBi receivM by John and Joan— 
One hundred fortypouods aad one; 
And how difpo^'d on you will find, 
Trom the folution here fubjoin'd. 
If X be fiippofed =:'the whole ium John received, then 

will JL_2=+ 11 + — +94 or _^=x,perthc 

conditions of the qneftion; whence xs: I4il. the fnm re- 
quired. 

Mr. Gforg* Sttmon, lite, of Mr. ^. Detin's fchoo), and 
Teierd others, ohfcrre, that this queltion is ambtgoons, it 
being douhtfol whether r of the wholefum recmed) or 00I7 
4- of what mnaioed after the 94l. was j»id. was the part 
thereof f^nt on Joan and bimfElf, and accordingly fina the 
whole 



Vs. jg. ■ . ■ Qj) bstlqns.Ahs-ws'H*- HJ 

wbole Cam received to be cither 141 or tjj pounds? aad. 
agreeably to one or other of thefe two meamnst it bas been 
aniwered by Meffrs. ?. /0fw, Tho. Aikirfon, T. Baker, 
Tbo. Barker, Richard B a ffirl, E. Batten, fjininAH'm. 
Bell, Wm. Beer, Birchoverenjii, T. Bremball, John Bud- 
die, R. Batter, Wtn. Chapman, fohnCidlhu7lamesCr<,t,m, 
Itichard Deninz, John Eadiu, l^m. Etitbleicn, Humphrej 
Fry, Richard Gibborili JobnCoodhcad.Chsin Gretii, 'John 
Hampfin, iVut^Hardj, Thsmas Harris, Wm. Harvey, Da. 
Hajlingi, Gee. Hicks, John Hitchcock, Richard Holders, 
Samuel Kemp, Edward Kimpten, iVwj KSngfian, James 
Launders, Jabn Ljo/t,. lUot. Mallos.k, Robeit MnrJI}, Cha. 
Mejban, R. MUet, Jamei Mitner, John Nersiland, Geo. 
Nokes, Nqfniictui,. jUmts.PiUj, Sim. Pedlej, W,n. Pain, 
John Potter, Geo. Reedi Tho. Robinfin, Tho. Sandling, 
Wch. Spencer. IVm. Spicen iVa. Stoker, Elf anor Su^g^'h 
John S-wan, IVm. Tomi, Tho. Walker, IV. Wells, and Others. 

II. QwESTiON 47i anfistred ly ^nthintT-oiCii. 

T.et a and i reprefent aay two gven unequal nnmbers, 
and fuppoleaxdenoies the greater, and bx the lefier part 
of .the nuaiber required; tbe^ will-be ha4 aax^x -f ix =: 

hb.KX'^ax, by the qu^po ; whence x = '^~' ti — "irT" 
and cohfeqtieBtly . " ■ , and— r^willbe the two unequal 

pans, whofe fum will always be — i, the number re- 
quired. 

Mr 73£>, 5arj(/r puts X +> for the gT»at«r, 3.n4j( — jtfor 
the lefler part o f the required number, and thence forms the 
equation x+jl' + x— j^ x--rj'*.+ ;t -iry, according to 
the nature of the qneftioa- whence he finds x:={,' and con- 
fequeatly the fum of the two parts ,\' 4- j and x — >_equal 
to I, the number required; the fame as before. 

. Tfae folutioni to this quellioa hare likewife been re- 
ceived from Mr. Tho. Atkinjhn, Mr. Tl Baker, Mr. Rich. 
Baffell, Mr. E. Batten, Mr. T. BromhaW, Mr. John Bud- 
die, Mr. R^ Butler, Mr. Tho. Bcfwertb, Mr., Wm. Chcp: 
vtan, Mr. John Collins, Mr. James Cromi, Mr. Rifi. Den- 
i.-t?, Mr. IVtJi. Rmhleton, Mr. Humphrey Frj, Mr. Richard 
Cikhsni, Mr. Johji Goodhead, Mr. Cha. C'reen.lU. John 
Hampfin. Mr. lV>a Hardy, lilt. The. Harrh, Kr. Da. 
Diarj Math. Vol. IJI. N Hnjl- 



fJ4 - .LADftV UlAnVti. tHiSnfin-} J762 
kaJinsr,.V(T.'Cei>. Hicks, Mr. Ttleh. Holder, Mr Sam. 
Kemp, Mr. Ed-ui. Kimpten, Mr. JVin. Kinrfion, Mr. Jamei 
Launderi, Mr; Cha. Mtjba'n, Mr. ilici, milts, ^qfmbetuh. 
Mr. iS«/>A. £>*/*, Mr. IVm. Penit, Mr. 7*fn Potter, Mr. TAo. 
Rebiiifott, lArX!eo..Sa/mon, Ur.Wm'Spic^t:, Vlx.IVm.Sto- 

fe^, Mxi.Elinner Saggett, Mr. ff'w. Yowy, Mr. TJo. IvaU^ 
(■,,Mr. F. JEPi/J/, anfffcFCral others. 

III. QuESTios 477 aifiverei hj Mr, Hugh Brown» 
_ .(/.Woolwich., 

Pat 300 =« ; and thert .vj.=: i « X -(; JQO^ = ^ a x + aji 
And jj- — »»■ = 59COO- = aa. Whence, fubftitiiiing 
— ' . ^^ ' ^ for J', we fliall haTc*i44)(* — aSS ax' 4- 
.963<i(ixx — aSSfl'rf + 144** =s o, «r <* -- 4**' + 
^«aJj( — »«'* + n* — o; and, dividing erery term by 
«tfix, and putting 2=:*-- + " (accordinfi; ti direflions 
given OTi !>■ ij€ «f Simpfbb'S AlgsUrat nd-cditioa) ve Iball 
Iiave ^- — i — z'+^ats, Brjr ■ i^+3=r ^;nli«de« 

4 - »44 , 144 

fe «ill be round i:'4j = ^+H = 5Ji^> ^^j and 

i_C X'jtio* :S—i 96060; from the refo# 
. .. iraiic equation 

frdta yKDite / w31 be-fmibd A jue. 



□f which qnadrR.tlc equation i comea out 1=400: and 

• ■ waib. ■^ ■ ■ ^ - 



' fie fame, anjhvered ty P. M. ^Durham. 

fciT tranfpofition » Xj — jxj = 3co_f, and *» Xf~iajl*; 
s: jaoji* ; b ut J* =y ^ — 300' ; therefore, by fiiblfituiion, 
J'* — joo* "X,;— i»j(* = 300JP* ; whid), Expanded, giveji 

J* -■ *50J' — *■ 3 00' J' + iaj'.T * + a. ijmoq' t^ 

riJ».JM>» = O =:j''~llij — 353*1' — 3 0a* — la.t*. 

300' ; wliencejr' — usj — joo* = scoxVico' -f iij^' 
= 30O«5ii. aadjr* — njy — jooxgjj. which quadratic 
equition folred, etresj-sjoo, and confcqueutlyi =1400. 



Tie fame anfoiered hj Mr. Wm. Embleton. 

Patsc« = <r. MdiijieAj *" w»" xy — hx-^-aj, and 

_jF_; — Kxriim; whencey=— ^;^ =^.r-w + aa, aad Hi'x 

Whence, adding aaxx to eacli fide of this eq u^.iion. a nd 
exiraffing the fqyare root, there will refiilt x '^aa -\-bh~ 
yx — ax + fla: from which quadratic equation i- and j' will 
readil-y be fo*ina«|ual to nooand 500 refpeftirely.— — Mr. 
John Ceodhcad ani'wered it exaiftly in the fame manner u 

this. WehiTE]ikewife received threeoiher very dilFereot 

foiations K> it, by quadratic eouations orly, from Mr. Thi. 
Jtkinfen, Mr. Cha. Grten. and Mr. C:,. Salmon, which -we 
we forr-y pur narrow limiia will Jiot permit us to iafert. 

We have alfo receired true and coo:ife anfwers to thia 
queftion from Mr. T. Baker, Mr. Tho. Barkir the propofcr), 
Birehtverenfis, Mr. John ISudJlr, Mr, Robert BulUr, Mt. 
IVia. Chapman, Mr. Jakn Eadon, Mr. Rich, dhhom, Mr. 
The. Harris, Mr. Cm. Hich, Mr. Ediaard Kimpten, Mr. 
James Launders, i&t. JahnLjati, Mr. Richard ■ Mgll'i:*, 
M(. ar. Mtjban, 14Jmhavh, Mr. ?«*« ft«^r. Mr. /. 
A.»<//w,.Mr. C*^^ .R«frf. Mr. W* Ji'iip/bn. Mr. #: 5pk«-, 
Mr*. fiJtaw/- Stiggtti. Mr. J*^w. TVww, Mr. Th.WMiitr^ 
and others. 

IV. QuEsTios 47« anfaieredhy P. M. #^Dtii-hani. 

iBMgiac the duue^one, and BA ta .be tbe OMple wfaofe 
height is fought, and C, D, E, the 
three given ftationi ; atid fuppofe 

toTie jojrictl. 
Then-, 1ince the /.AES ii double 

Ibe Z 4CB (by hypoth.) and euyaX 

to the Zs /^(7if, 6':.-/ A' Ca-i Eiic. i.j, 

they muft therefore be eqja] to each 

Qdier, and confequentiy the fides 
/{£, CE, fnbtencing them ciual- 

Moreover, fince the right-angled iriargles ABC, ABV, 
have the acute /.» BAC, ADB, cqunl (by h-ypth.^ they 
wiH be (imilar, «nd {o C B -. AB :■. AB -. BtJ; whence 
CBxBDi=/lB^=AE^'-EB^=:CE^~£B* ■=) CB 
V.CE — CBy.BE; whence BD=^CE — BE, lake au-ay 
.N a- D£, 




»j6 Labi K t' D'lXKiBs, IRaHin/ea} iy6\. 

DE, which is commoD, and there will reiriaiD BE = CD 
— BE, or the double oiBE — CD', whecce is dcrWcd 
the foUowiog 

CoNsTducTioj*. Biiefl CD in F, and FE in G, "id 
produce CE ^\\\GS — CC% and about the center £, with 
ihe radiuj EC, let the arc of a circle be dercribed, and at 
the point ^ ciefi a perpendicular cutting the laid ate in ji, 

and J/^wiil ffepiefeni the height of the Ueeple required. • 

L'rom this conltrudion BA a readily found = 74"i6=j &c- 
y^iids. 

Much after the fame nianiier tbit queftion was conflruilcd 
hi1AulVja.Embhlon. 

'Thtfame conJ}ru{}i<i otherwife, ij Mr. Da, Haftl-ngs." 

The three given ftations being fuppofed to be at C, D, atid 
E, as before, produce CE vWEH becomes equal thereto, 
and bifed DH with" the perpendicukr if /, and from the 
center £, with the radius EC (EH), let ihe arc ran be de- 
£:tibed cutting 5/in^, and jff^ will be the height of the 
fteeple required. 

Demonstratiow. Let the point* C,-^; D,-^; £.^; 
and H, J, be joined. Then, C£being=:£-? = £i/, by 
. oonftruflion, a femi-circle, defcribed about the diameter 
- CH, teitl pais through the point ji, and confequently Cj4H 
being a right an^le, the Z.JDH wili be the £oinpleioeot 
of the Z 6 (0 a right ande ; aad the Z AE B being = the 
Z.C+ the Z"f7yS«, .will bc = [wice the single C, the tri- 
angle CEA being ifofceles. 

' Mr. Bdirt Butln- conflnided it itccordtng to tbii I^ 
method, nearly. 

Thf famt anfiofred {algehrakaily) ij Mr. R. Malloct^ 
Writiag- mailer /a-Lyme-Regis, Dorfel. 



- . Let CE (EA) = a, EB~ z, md x and j* = the fine and 

cofineofthe Z. AC Jl [isd. i.}; then will txy unAyy — xx 

' be the fine and cofine of the Z.AEB; whence, by tti gono- 

loetry,- wili be readily found BA ~~xs-i-a~ -- x x + - 

=: ■ *^^ ■ ; and confeqnendy 3=^ = 30, and from thence 

f ,s'(ihc fteeplc's height) is dirtflly found =:74'i6i9! yards. 






ml Sharp, and W. Spkfr, fubltiiute exaflly, 
tHe iamc as above, and, by an eafy-and very fliori uriKeft. 
find iJi=:i=:c-6»j=:lhETerfcd£neof(S;« j8' 31* 



c Z v^C-^) ; from whencs thsy determine ihe fteeple'i 
height tbe iame as' above. 

This qucHiBB waslikewife anfwered by Mr. Tie. ^/iia/oKt 
JAr.Ti,: Barker, Mr. £. Ji^lten. TAv.S.im. Beek:», Mr. 
Tho. Bkworth, Mr. 7p*» Buddh, Mr. y^Au f^i/on, Mr. 
Rub. Giihai, Mr. /oi/i Goodhea_d, Mr. (T/a. 6>««, Kr. 
Joba Ham^an, Mr.^/*'w. Har-i/fi.^r. fl/V^. Holden, Mr, 
Siira. A';«i>, Mr. Ed'Oi. Kimptan, 'Mr. Ta. hamdm, Mr; 
A itf//«, Mr. 7n. Milntr^ Mr. i.fiaiidles, Mr. C<'0, A;; a'. 
Mr. TAo. Robhjha, Mr. fl'w. "Siolrr; Mrs. £'/f,7n«r Su^geti, 
Mr. 7ii« •Slow, .iAi.W}«, Tent, nod J>V«ral otliera. 

V. QussT, 479 anpviircd ij Mr. Rich. Gibbons. 

CossTRWCTiON.. Cooftimw the aii^ ABC.=.'ik^ given 
▼ertical angle (104°), and divide it in ihe 

Siven raiio of j 10 4 by the Ijce BE = 
ouble the given dividing line (14), and 
jlraw EJ, £C, parallel to BC and BJ 
reijieflively, and moeung ihem in the 
poinis ji and C, ind then jJBC will tie the 
triangle required. 

Dkmohstelatioh. j4 B C E h:iDS a pi' 
rallelogram, by conftruflion, the didgonils 
BE, AG, wiO bifeft each other (by iheor. 
II. id of Simpfon's Gcom, ad edition), and coDfuqiienily 
BD will be ttic given dividing line; and, O.V beloR=:iJt, 
the triangle ABC will be a minimum (by iLt'or. 8. p. 199 
M&, 900 of gimpfoD'S Eleot. di Qeon. afordaid). ^ E. D. 

Tbefavie cmiftrsned cttervirfi I3 Mr. Wm. Embleton.' 

The angle /1BC being made = the givfia vertical angle, 
and d/} the given line dividing it in tbc given tatio of ^ 10 4, 
.ai before, draw' Dm parallel to BA meeting BC\ft t», ana 
take BA — twici: D m ; theoj through the points .■/' and D, !« 
thtf line ^Cbe drawn meeting /?i,' in■6^ and JBC m\l be 

the triangle required. For- Dm bein^ :- ' ,^B (by eon- 

firu6ion) CDyidi be = iCJ, by the dm. Xzianghs C D m 
and CAB, and confequently the trianple .i'W6'a minimum 
(by theor. S. p. 199 and aoo oi Simpfoii's £lem. of Geom.) 
ad edit.) 




According to this kfl method, nearly, it was alfa con- 
Iliufled by Mr. Da. Hajlingj. 

We have likewife receired neat and elegant geomettlcal- 
conftruflioni to this queftion from P. M. oi Durham, Mr. 
Rsi. Butler, Mr. Cha. Green, and feveral others.* 

An aigeiraie Siluihn ta the fawe Ij Mr. T. Bromliall, at 
Mr. AllcnV SehD^J, at Spalding, in Lincolnthire. 

This young gentleman puts J7w=«, O n (parallel to ffC) 
— i, Cin — X, lod j = fine of vert ical angle ^B C; then 

he readily finds ^5 = « + — , and i * + « + ^ X 4«/ = 
arcaofiherequtred triaogte, whkchis tob«aminimum; In 
fluxions, x'x — **« = o; *hence x=*, or Bn = An, and 
confeqcently ji D = DC, the fame ai demonftrated above. 

- Much after the fame manner it was anfwered by Mr. 

7o/i» Eadan, Wtiiirg-maflei, at the free fchool in SheMeld, 
*roTkJhlre. 

Algebraic folutions to this queftion have likei 
received from Mr. Tha. Barker, Mr. E. Batten, 
renfis, Mr. Tha. Bof^orth, Mr. Jahn BnddU, Mr. Wm. Chap- 
.moji, Mr. John Goodhtad, Mr. lohn Hanipfin, Mr. Wm. 
Hardy, Mr. Tha.Harrh, Mr. Tiich. Holden, Mr- Sam. Kemp, 
^Ix-.Wm. Kinlfton, Mr. James Launders, Mr. Rkk. Mai- 



VI. QuBSTiOH 49o eonjlruaed ly Mr. Da. Haftings. 

It evidently appearsi from theor. 6. p. igS of Simpfon's 
T.lem.of Geom. id edition, that the tri- 

nngle requiredwillbeifofceies; there- . Ci. 

foie upon j^jS,eqiiaItotiie given peri- / \ 

meter, or fum flf the jbree hdes, con'- / \ 

- ftitiite an ifofcdes trianale with the j! -^ .\t 

gi»(n verdcat angle JcB (=: yo"), /^^/V -S. 

and bifefi the ancks CM, CByi, with /'-^ / V -\ 

thp right lines JD, SD, meeting each Jl ir JI ji 
Oiher in Z>, and let the points A, D 



* 1 he aliOTe cionot be enccmtd geometrical conflruftiont, : 
tJic iHcthod uC dividing an angle in tlte ratio Ol 4 to. j, it bi 
Laown. 



-H0.J9- - Qj'ESI'lOlll Ahsvekb*. Ijq 

aad B,Dhe tcaned; then draw DG aad iJ/^ parallel to 
C"^ and CS refpefliTely, and CDB will be the triangle 
required; which b too cvideDt to need aoy further demon- 

.firation. 

P. M. of Durham, obfer»es, that it is rery eafy to de- 
moaHratc, geomerrically, that the two fides comprebeoding 
the given vertical angle will be eqnal ; and therefore, prs- 
mtling [bat/ he determines the triangle by the following . 

CoNiT&i;cTioN. Make ^Cfi=ihe^ven vertical angle, 
and (7/f and Ctf each = half the given perimeter; joJD J, 
B ; and bifedt the angles C/1B, CB.4, by right lines meet- 
ing in Dvihrough the point iJ draw £f parallel to ^B.meet- 
ing the Gdes C/, CB, in thepoinis £, P; and Cfff will be 



the triangle required. ^For the 2. EDJ{= DAB, %$ E. i.) 

- ■ " iD (by hyp.) therefore AE = DE (6 Eue. r.) and 
sntly CA=-CE -^ ED; and in the fame manner 



mfequentl 
ffwSlbe 



.„i6proTed = Cf -(-/■/); therefore C£-+ __ . _. 

^C/i+CB, i.e. equal to the given perimeter; whence, &e. , 

Tit fame fehed atgehraically fy Birchoverenfis. 

r.et / =: fine of the given venical angle ECF^jo'),' m =: 
iio (the given perimeter), u + x and n — x the two fidea 
coniprehcnding th e vertical angle ; the a will m — 3«:=the 
third fide fff, and wa — jtx y ^/ = (he area of the required 
triangle, which it is evident by infpedtion, will be .the 
greateft when * = o, or the triangle tCF is ifofceles ; and 
hence the remaining part of the iineftion is eaGly fohed by 
plain trigonometry, it being as the fura of the natural floes 
of the three angles of any plain triangle is to its perimeter, 
fa is the naiural fine of any one of thofe angles to the Hde 
coirefpondiDR .or oppofitc ihereco ; whence the fides EC 
iCF) and EF are readily found =: sS'iig?, &c, and is'jtosg, 

refpeflively. Mr. E. Ualleii aad Mr. Sam. Kemp anfwer 

it exaflly according to this method. 

. Mr. R. But!er> Mr. IVm. Einlleton, Mr, Franeii King, 
and feveral others, have given nent conilniflions to thi» 
quellion; and Mr. Tho. Bsrktr, Mr. Tifs. BofvjDrtb; Mu 
'hhn Buddie, Mr. Wm. Ckapman, Mr. John Radtn, Mr. 
Rich. Gihhen!, Mr, laha Coedhead, Mr. Cha. Green, Mr. 
John Rampfin, Mr. Wm. Hardy, Mr. Th*. Harrii, Mr. Rich. 
HMen, Mr. Wm. Khigjioit, Mr. Janici Uunderi, Mr/Rich, 
flWhci, N->rnil:elnh, Mr. Geo. Reed, Mr. Paul Sharp, Mr. 
ly. Spicer, Mr. Win. Stoker, &c. have fe« neat and concife 
algebiaic folutiuos to ic. 
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VII, QrisTioN 481 conjlrufffd 6/ P. M. f/Dw^axa 

Let ATbe the line of the indeterminaie order ; ^£ jfC 

the two right lines given by pofi- ' ' 

tion and meeting in ^; in «w of 
'them AB, 'with which the lighx 
lioei required, is tu Difikc given 
angles, xjiume a. point £, through 
which draw 3 right line, makiDi 
the given angles with yiB, anu 
meeting jiC ia D ; produce lib 
to E, ia Ihat' DB may be to BE 
,in the given ratio; through E, A, draw a right line (pro- 
duced it necellary) to cut ATin F; and through /' draw 
a line parallel 10 ED, culting ^^ and ^(Tin // and C:' 
luul ihe [hio^ is done. 

For the riglit line AB falling upon the parallels DE, GF 
intercepted by the fame right Tines AD, AE, will cut them' 
(imilatly in B and H {1 Euc. 6.) and make equal angles with 
■ each Ca9 £uc- I-); but it jnakes the giveoaoglcs with ZJff, 
and cuts it in the given ratio in B; therefore al&Cf, inter- 
cepicil by^I", and one of t|ie given light lines AC, is cut 
ty the other AB, in fi, in (fie given ratio, and makes given 
angles therewith at the interfefliwi. 

Num. CiLc. will <ary according to the property of the 
inaeiermnate line XT. 

Mr, R. BuiJer's couflruflioo is neatly the lame as the 
above. 

VIII. QuESTioK 4Sz anfaered fy Mr. R.Butler. 
1^ »^==54; /=!ioio; a^ti6; and x, ;>, and 2 denote 

the three fidea o f t he tri angl e requ ired. Then, by a known . 
iheor. fv.p — xy^.p—jv.p — s — ia; ^i ience. putting 
ap — X — J for its equal z, we iball have x—p x jj ^ 
%fip +.K* — ipxx7 + tfpx — pxx —p ' ^y. More- 

cver, »J— X— ■>■!' +xx +yj = 4pp — tpx~-4pj + sxy 
+ txx -t-iyj being = /, per the queOion, we get yj=: 
it — lipp + tpx — x« + ip — X xy; which, fubftituied 
foiyj m the preceding equation, gives if — ipp-i-^px — 



X jp . but 'Cp—lfi' + '^f y, y U =: a7=^ X j'i aiid ther^ 



mr-equMion become* {j 



-34** +.W3JtK j4*<iJ 
the three roots of which cubic eqiiaijon,Tiz> H. «o, andii. 
v'ill exprefi the three liiles of the triangle icqaired, as x 
ftands indifFerenily for e'er a one of them. 

P.- M. oi Durham, anfwered this queftion mnth in the 
■fern;; majiner at the ibove ; as iikewifc did Mr. J. Hempfan, 
Mi. IVm. Cbapman, Mi.Wi/i. Spicef, wjdfonie olbtrf.-" 

Tie fame atj/ivereJ ij Mr. Paul Sharp, 

This gentleman puts a — uS, »i =: ioio,ic = 54. *=^t 
fum of any twofidesofibe requited triangle, and ^=4 their 
difference; then will i +j, * — l, and le — i«, reprefcnl 
the three fides themielves, and 6«j — 8f r + aj^ + 4<:* 
^»b (per quetl.) s WTiehce JJ^=h — 3tff + 4f> — ^ J«k. 
Moreoyer.f— «+jKf— j( — jx u— ex c i3=«a; whence 



c+4e; 



— j'xx; which, reduced and convcrteil into' nuniberi, he- 
comes jt' — 54*' +967"iji = j7jo*ij; whence Jt will be . 
found = 17, and j = a, and the Gdet of the required tri- 
aagle equal to ij, ao, and ii. 

According to this 1^ method of' folation 6ii« quefti«n 
was alfo aoiwered by Mr. Tho. ^itb^eit, Hr. Tie. Sdritr, 
Mr. E. Batten, Bircbavfre^fii, Mr. Join Bvddii, Mr. Wm. 
EmhUten, Mr. H. Gibboni, Mr. j4n Caodbead, Mt. Tho. 
Harrit,iAT.Ge«.Hkkt,MT.Rith.Holden,Wt,Satn. Kemp, 
Mr. Wm. Kiasfian, Mr. 7«wm Launders, yit.JsknPotflr, 
Mr. 7>o. Robiidon, Mrs. Eitanor Suggett,.lAr. Tho. Walker, 
Hi. Jamei fVotiward, and fereral others. . ' 

Thi famt anfwered ij Nofnlhctuh. 

The area of any plane triangle being =; a reftanele under 
half its perimeter and the radius of its infcribed circle, ^t 
, follows, that 3^ —4-6 will be the radius oF^he i^cribid 
drde, in thecafcof this queftiop, the fqujire.of whiph put 
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.= ij ioJc>= «l »T = ej, ant! I« X dtnoie half ihe fum, 

and 1 half the difference of ilie two fegmcDts of any obc at 
tho iidet nia,de by lh« ra^im of ^Ik fD(crtbcd cirx^, 4rftwp 
to the point or contafl thereof, and then will the thxce 
fid" of the required triangle be reprrfented by c +j-~x, 
'ix,Aade-~x~y, wheiJceJby^a theorem en page »i6 ©f 

.Sjinpfon's ScJefl ExercifM) —^ ^ ;^ ■ * ■ '^^ - ^ ^ ~ -|? = 
" ■ Z'S? - **^ ^ — i- = ^, and cocfequently ^* = 



j=»CpeTthc qtieR.)^ wji'""^* = - — c*+»car — 3x' 
= f 'T' H 1 — ; hence, in numbers, we derive the e- 

fRiation K* — fl7** +»3i'aj'' — *S^'5 =0", from which 
(by either of tlie two firft roethods explained in Scfl. i», of 
Sifnpfotf's Aigebrai * will be found — lo, and 1 = 4, and 
ihe three Cdee of<ae itiaagle reijuired 13, bo and ji. 

"IX. Qu£»TioN ^8i an/tutreti ij Mr. John Himp'Coa. 

Let FBC reprefent die trianguUr pond required; (a 
wtiich DJi ia peipeodicular won 

fC, und JF and SC equal < aaA 
5icb«inB refpeAively, and ilie angle 
J^f =ao". 

m and « eqtial the fiie and co-fine 
of the angle fly*f(ao»V. « = per- 
pendicolar Cfl, and j- - *f. 
Then, perfimilariiyoftTiangkat 

wiUbefimndJ5=^, F5 =f /,»* - «. and cbnfc- 
quently r-t-! - i ' -= /^S ivhtatv, bf Trigtwo^. 




tiiy :samx ^ Mf A/-ix —i/Mibut, irom the fitnilarity of 
-' tight aofilod irianfiles FpC, CDB, will be fount! ij 



lilaritv — 

h 



+ i i =: I >■ ; , from the refoluiion of which V 

' Ik fodnd = 6'oij*; atid cofffequently F£> and /"(7 



Ko»- ' QbBsTioxs. At swbksdJ i« 

Tttfanu mpmnihj Mr. Rich. Gibbons, 

'IPIrA, fuppdring tlK triangles :^^£}, ^^d, to te fimihr, 
will be fottnd the ansle ^fif {= Z ADBY- ^j», .and 
frofii ihence ihc logarithm of BC too litik by o'oujoja j 
next), fiippofing the J^tne ^.a^t. ABF — id". itgivoB ^he 
logarithm of 5(^ too much by o"oo9948o; Whence, as the 
fum of the errors is to 60', the diiference of rhe fuppoG- 
rions, fo is the firit error to ji' «»'; whkh being added to 
;j" (the firft fuppofition) gives 35" %\i 4»" = the true 
aiieafure of the angle A&f; wfacDce j^/', ^C, ud all tHa 
anstes being given, and now become kopwn, the'trian* 
gaUt pdnd Putts' may fratti tbcnce bti ea&Iy plotted and de- 
Kntuoed. 

This quelUon bax Ukewile been anfwered by Mr. Tho> 
Sarkfr, Birchaotrcn^, Mr. Rob. Butler, Mr. Jehu I^itddle, 
Mr. tfro. Chapman. Mr. Tfliia Goodhrai, Mr- ZiB. Harris, 
Mr. £.^. Kimplon, Mr. ft/cA. Malldci, IS^. Tie. Rabin/oA, 



%. Q»«iTioB 484 nrnf-mtrtd fy Mr. Tbottus AUea* 
e^9paldisg. 

Fnt / = tsng. of the angle of elevatioii 5y/C (= jo«J ; 
a = IT43 feet (th« Teiacity of found - 

per fecondl ; j" = i^^j- feet (the dif- 
tance a falling body will defceod in 
2 fecond); aad v = j^5, the horitaii- 
tal raitge required. 

Then Vill /* = Sc, M */— =z 
the lime of flight; artd -=thcdffie 

of Ibandt movloefiromif to ^: Therefofe - + V — = 

«o* (by the qacfllod) ; Wftence x i» fo«;id =:'6<ni'At feet, 
die range re^nireii. 

If p, (the parameter of the parabolicr curve JI>B) =: 

I04jo'7, aQd|^=jit il'«n,will — Vipp ■*• Jf ■*■ ~ X 

hy^ log. ^-±y^^Jl^ :3 «:;3-4 feet, the leagth of 
the track, .^/>5. Tit 
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Thtfrmt Mifaerid ij Mr. W. Chapman. 

-" Let / = ifixi feet (the didance i falling body defcenda in 
a ftcond); b = ii4» feet (the fpace paJTed through by 
found in a fccoiid}; f and q et|uiil the fine and coline of jo' 
(the angle of' elevation), and x =:' the amplitude, or hori- 
tontii range required. 
Then *UI ^ = 5C; and j : i" :: ^- : ^=iheiqnare 
, ? . / / "' 

of the time of flight j whence c —sf — will be = the time 

of the return of the found [putting »o' = c); and confe- 
quendy \* \ i\\ e — V ^ : x; whence Jt:=ic — i V — i 
from whicli equacton x will be foQnd r= £033*44 feet, the 

amplitude required. Much after rhe fame manner thjj 

queftton was anfwered by P. M. of Durham. 
' Meffrs. TjH>.Barhr, RqA. Butler, Birchevcrinfii , J^n 
"Buddie, Ifm. Emhleton, John Goodhead, Charles Green, 
IVm. Hardy, Tha. Harris, Rich. Holden, Edw. Kimpian, 
Win. Kingfton, Nofnihctuh, Stephen Ogle, Paul Sharp, 
Xtci.' Sfficer, Wru.Spietr, and fevefal oihovs: have like- 
wife anfwered this queAJOD,'br methodi not greatly diffe- 
rent from tbofe above. 

^XI. Question ^^ an/iueredfy Mr. Tho. Barker. 

Let"x= amount of 1 1, in one year, and j = the number 
of years required; then will 4ooxT = 46j'ojl. and 4007 x 
X — I ■= fib 1. (by. the queft. and the nature of compound 
and fimple intereft), whence ;> ===^ 1 and confequemly 

»'"*■""= '^~ = i"l576^t3ccfrbm which equation 

)e will be found = I'o; ; and henpe It appears, that j per 
cent, per annum, and three years, are the rate of intereft 

and time required. 

7hefamt anfiaered ly Mr. Tho. Harris. 
Put ^=400!. ^=40*'ojl. «ir46a]. r = time, and r=e 
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rue of inierelt required ; then will trP + Psa (by the 
nature of Gmple intercft) ; • whecc; / = - - = - (pnttin • 

'6 =: — -p — =: 'ij] : WhencCj by compound iotereft, we 



hive P X t ■+■'»!'' = ^, the debt bf J% from which equa- 
doo, by the help of logarithms, r will be fouad = a'oj: 
Whence the time required appears to be three years, and 
the rate j per cent, per annum. 

Ibefame anf-wertd bj Ml'. Rich, Holden. 

Let P = 4ooI. ^=4S3'ojl. a = 4(SoI. r = the amount 
of 1 1. in one year, and / = the time required ; the n wil l 
P R' — J, ^n comgound interefl, and P + P/ X « — £ 

= 1/, per Gmple interefti Whence will be found 7i=--^| =: 

^ - T" - - + I ; and hence, by a table of logarithms and a few 
trials, I is found = three years, and the rate j per cent. 

P. M. of Durham, and Mr. Themas 'AHea of Spaldiiig, 
put •! = 46]'oj i. bz= 460!. p = 400!. f == number of years 
or time required, and/- =: the required rate of iutereft of 1 1, 
for one year; and then they lind^x t+r =: «, and />.x 
!+//•=: £ (by the nature of compoaod and fimple iiite- 
reftj; Whence - . - "" ■'-? = (/=)— ^^.andconfaquent- ' 



wbcingthc modnliis); aiul hence, either by a table of lo- 
girithras, or rever(ion,'or approximition of ferics, the »i- 
lue of r will be found =; o'oj. Therefore the rate of iote- 
reft appears to be j I. per cent, and the time of the loan = 
thiee years. 

True anfwers to this queltion have likewife been receited 
from BirchmiSTenfi,, Mr. Wm. Bier, Mr. Tho. Bopmrlb, 
Mr. John Buddlf, Mr. Rah. Bathr, Mr. IVm. Ckabman, 
Mr. John Cellini, Mr, Rich. Denning, Mr. Jahn Eadon, 
Mr. Wm. Rrnkklon, Mr. Cha. Green, Mr. Th». Harrit, Mr. 

Diarj Malk Vol. j. O . Gee. 



Cts. ffith, Mr. Jihn Hittkcixli, Mr. -San: Wemp.-Mr. 
Wm. KiiSfian, Nfr. >. LoM^dtrs, Mr. mcLMUis, Mr. 
Wm. PfTtn, Mr. G. Had, Mr. T. Robin/in, Mr. C Salmon, 
Mr. P. 5^<ire, Mr. /f. S/Zwr, Ma. Kltanir Sagst!, Mf. 
rie. IValkfr, Mr. ff*. »>///, and many others. 

XII. QoisTiox 4S^ iBifixitrtil^iy Mr.X^^r\^s Green, 
at Greenwich Obfenratory, and Mr. Thcxasa Har- 
ris, a/'Bugbrook, wnrr Northanqjion, 

Let 3r and — j equal the Gne and cofine of PQ {PO) the 
fun's dHt. from (he oarth pole Py 
1 and c equal the line and colineof '/. 

' Z P (cii4*) the complement ofihe 
giren latitude; and — j/ = ihe.co- 
Ene of Z0 (= 108"); then by a 
well-known theorem in fpherica and 
th&«atare of the quelHon, we fhall 



hare - 



- = to the CO' 



fines of the angle ZPO and ZPQ 
refpeflWely; but the angle ZPQ is 
double the angle ZPO (by the 




quetbon), and therefore - 



- I (the cofine of double 



; from the refolniioD of 
0*3094,' la- 



the angle Z;»0) will be 
which equation the vahie of j will be found 
■fwering'toJin.aS, andNov..|i, nearly. 

Mr. R. Batler't procefs is different, bat his final equation 
and cuDclufion is exa^ly the fame at the above. 

■ -This qutfftionwfts likewife anfwered by Mr. TSo. j4//fii, 
Birchsverr^i, yir.Wm. Chapman, Mr.- Rick ff olden, Mt. 
■J.Randlti, Vtr.W; Spieer, and fc»eral others. 

XIII. QwBiTiOM 4B7 anfwered by Mr. W. Kingflon. 

I^t rf =: tang. »i' 54' (the fun's declioationMay jo.); 

a E= tang, so" 11' (the fun's declina^ian Jan. so ); m and n 
equal the fine and cofine of to* ; s and c the Cue and coHiic 
of 9'; and lettheline and cofine of the afccnConal difference 
■ID the latitude of the place ^, on Mav 30, and Jan. ao,-be 
'denoted by.x and /, aad 2 and v refpeftively; then will 
•»s-+4Hj, and ex-t-tv, cKprefs theliaesof thea&eafionil 
dif- 



£Swteee in tbe.lataodt: of tbe plaoe- B, oo like £iid. t«a 
day* rerp«i5tiTeIy. Then, per fpherica, - = t = the tan- 

if(Heni<g«tit'of-tl)«Isuiniile.of-tfac place B. From ttM| 
fiiflofthefc eqaatiois sis found = -^j and confequewiy v 



U/i — «i) =j. V!f^^ ,.. ''l^ £. *hicli values fubKiute for 
* aod p in the fecond equatioD, and it becomes t — " 



I'/i'd— ad'xii',' and-eonfeqtieotly (by iovolutitJii, &C.J 
-. ■ ■ 7^ . S i - .x-jr'x-)« ■- "^ — — — = f— »x->/i orixX+? 

= Jxj'.Cputting — — — =i, - — ^^^^^=f, aodf — « 

^f); aod-tld^ia»6lved agiiOi'ln order to exterraiDate ft 
beeomei ibx*-}'atpxx + ppr^ q.q.xxjy:^g.qxx — .19,»*i 
orii + J5X x*-^^i,bp—^q y.xx ~ —J-fi; whence x* — 
irx* = - / (putting ^itrS^ = — » r and -rr^ = /), 

tad cDBfeqosi}ilyi ijfx = ar ^ ^i/r*r-t k the wrfsd fiaa 
of double the afceaf. diSerenca a( the p^a*e -^ on May joj 
froQi whence tbclatnudcs of the places^ and 2 are raadily 
found equal to^^j*" 31' and 54" «6', refpeftively. 

Anfwers to this qilcflion hare Jikewife been recei^'ed from 
BircicVfrnt/:r,MT. R. Butler. Mr. C. Green, Mr. 7". Harrii^ 
Mr. R. Haldtii, Mr. E^. Kimpfan, ik. Rich. Matlock, Mr. 
Paa/ Sharps Vlr. W. Sfkir, Mt. Wtii. Siikes, Mrs. Eleanor 
Sagget, Mr, Z;fii. Walker, and many others. 

XIV. QuEiTioN 4€8 anfwertdbf Mr. W. Spacer, »/ 
Stanaingcon, wfar Siieffield, In Yorkfhire. 

Let X C3'th« abfciffa, and j = the ordinate of the required 

cuiTC;. ihiBwill^^ = »+ji, (per the queflij and confc- 

. . y . 

qtrttty^i^--^^ a=^: The ftient of whicfc^wt - = hyp,. 
61 k>s. 
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log. J", whence Y=: hyp. log. J?; the cquadoooi' the curve 
icquired. 

Bat, to find the area, we have ^x (the general exprefEon 
for the fluxion of the area) = jji+x^ (from above) ; whcBce 
floent of ;>x = » + x^ — floent of j>x, or twice the fluent 

ofjjr [=:twice the required aiea)=~ + xy, and confc- 

quenUy the area itfelf = '^ + ^- l-Ul — l* (when 
' 4*444 

P. M, of Durham, after having found the equation of th« 
curve and area the very fame ai above -exhibited^- adds, 
moreover, that when »-=j (- being then = i=sb log. jr), 

^ W3llbe = r + 1 + - + — ,&c. = »-7i8»8,&c and con- 
fcquently the area required (in that cafe)=-5']6£3i- 

This queftioD is aifo anfwered by Birshmeretjis, Mr. R, 
iluiUr, Mr. W. Chapman, Mr. /f. Emiltt9ti,.llii. C. Gretn, 
Jlr. Z. Harrh, and others. .- ^ 

r*tf pRiiE QuESTioH anpoiered. 

Ruppoie AP to repiefeot part of the required orbit of 
the planet commencing motion at A, at the given diltaaoe 
AC from the center of force C, and put 
The radius ^C(CiJ)of the circle ADK— I, a 

'Ihe radius veftorC^ ~.»,i^ J^-^ 

'ihe arch Al^, meafuring the angle ^ /(\\ 

ACD, defcribed about the center > =3, , / f ^C- \ 

offeree C . > /^<r'y 

'J h^roeafureof the celerity with wiiich) ^ £f j^'\ 

the arcit ^6'Z( increafes t ~ ' p\ 

The meafure of the centripetal force? _{5. 1 

tending to the center C j ""^^ 

and 

* Tlie quarni:; i iii the ptopcrcorteAion of iboflucnt, and.i'f 
thu^ found : In itie equation of the cuive (r ■si fijp. log-^ or := 
> X hyp. loj J) when ;[=;o, then log. j-s:©, auij'^ii bl>t 
V'lien ;e =: 0, the area oogbc to be := o ; nnd bncc, when x ^.e, 

and t := > I the area " + -^ U^ ~, v - i< the -cancdien is 

■^ ♦ a 4 4 

be AiblraAed. 
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aod dien the ccDirifu^ force U B and A will be found lo 

to be »- ;^d K** Mtpem^ii Aid H. 5= I — w — 

— J — S^a^jj-, per p. IJ9 aod i4o if SlAftfeB's Mifcellui. 

Trafls (to being put = 1- i, lAd tid force bdng fup- 

mfid Id aift here, befidei that tending to the cenict bf 
force (7, and confequeoily u a conttant qaaniiiy). 

If now the Tjilue of the CeotHpetal force at ^ be to the 
dbtrtrogal (tttCt ihtte in aay givw ratio of t-"e to i, thea 
■will tht centr1t>E(dl forte at v^ bt =; < S x l^t, aod con- 
lequgntly that at il tt i — s x 4i"< x i — ^J* (theeeniri- 
^etat force beinsi in thi* cafe, as the rquareofthc diftance 
iotertely); *Betice \te fliril baVe i — ? k 4n» x (~— op'' 
Jc - — ^ =r the penuiba ting force afting on tlie planet at 3 
(« being the giren mukipleof (Re radius) and confequently 
i—e*. — — r-- - - X («• X t -^ W =: tfae wfcole force 
Orgibg it towards i!ie center of force C in ttie dirc^ion of 
tfae fadiai vcAor (75, or xS>i \rbo1e farce whereby it rends 
to tlie center G, in thai direflion ; and this value fublbtutcd 

for ^ in the above equation, it becomes ;-^ = — w + * + 



: FroW the ■ relblution of wlridi 



elation, iJ 



I— fxB + -xfin.j 
fciJI be found = * + ' ■— (5 beiirg aoy 

Conltant quantity at pleafure): from whence the orbit AP, 
and efcry thing ctle rcquirttj, may be readily determined, 
«c. 

Ad our contribiitors wliohave folved this queflloa agree 
fo nearly in the abbrc method of folution, thut we cannDt 
attribute it to any one in paiticiilar ; bin the tft prize of t% 
di&net fell to the h)t' of Mr. Morland, tni tlK id of 8 to 

'Aurii^«iix»{. ''.;■'. 
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The EcUpJes calculated for 1762. 

Id the Tevolution of ihig year will happeo four edipfes, 
two of the fun, and aa many of the moon ; Uuee of wliicfa 
are vilible lo tjicfe Datioos. 



The iirft is &n uiTidble folar eclipfe, April S4tbi 
fire and fix in the morniiig. 

The fecood is a partial eclipfe of the mooD, Hay Sth, ia 
tlie morning, of which fome calculacioits are as follow. 



Calculated by 



Mr. T. Harris, for London 
Mr. Allen, for Spalding, Lincoln 
Mr. E. Gteenfted, for London 

Mr. Metcalfe obfcrvei that the end of this eclipfe cannot 
be feen berC) as the moon fets that morniog abore an hour 
before. 

The third it a vifible folar eclipfe, Oiflober 17th, in the 
luorDingi of which we have reccired tbe following calcula- 



Beg. 


Mid. 


End 


Dur. 


DtR.l 


b.m. 


b.Bl. 


h.m. 


h.n>. <• -> 1 




J J6 


5 >9 




9 y 


I 18 


4 


S 33 




9 SS 


i aj 


3 J8 


S 3» 




9 4S 


» 19 


3 J3 


5^6 




9 4S 


1 lE 




S 33 




9 S* 


1 i.6 


3 J8 


s 31 




9 5^ 


1 17 


4 C 


J 33 


3 6 


9 j£ 



Calculated by 



|B=8. 



Mr.W,Chapman-,froinM3nu-'jL ■ 

fcriptTables.forUiceltcr jf^-' 
ThefanieGent.forPeicrlburgh 9 ji 

Mf J, ]J'?'»'"-?0 London 659 

Mr. C. Green, for Londop 6 j; 
Mr. J. Metcalfe, ) London \(, j* 
for i Wentworth fi 4j 

Mr. T.' Harris, for London tc j7 
Mr. T. Allen, for Spalding 6 jj 
" ■, ioi ■ 



' 7 49 

- -, .„ !« JJ 

Mr. E. Greenfted, for London I? o' 7 J3 



7 46 8 44 
:o j&i 



7 49 S 471 jc 
" " 8 i6i 44 

8 3V 
8 47 1 



Lai.N. 


Loiie?»(i' 


©Uirib 


56 18 


I 10 w. 


Upper 


75 10 


4 18E. 


Tolal 


5* » 


so 19 E. 


Toial 


38 I» 


63 30 E. 


Total 


»i 39 


,09 »E. 


Total 


1 JO 


9J 'JE- 


Upper 


9 48 


JO 19 E- 


Upper 


8040 


JO 19 E. 


Lower 



Ho. ti. - N E w Qv E 3 T 1 e M 1. I Jt 

7iee<weral Pbammeiia if the Stlar Eelipft, OH, 171A. 
by Mr. T, Harris. 



The ecKpfe begins at iuD-rife 
Rifts centrally eclipftd — 
CeDEraHy eci-ipfed at noon 
Centrally ecliyfed in the 90* 
Sets ceDtrally eclipfcd — ' 
Tbe end at iun-fei — -r 
The cootadt of the tw6 limbs 
Eclipfed in the mcTidian aod > 
the horizon near 10 digits j 

The left edipfe is of the moon. Not. ift, in the ereiiing, 
of which our correfpondema exhibit thefollowingaccount. 

CalcnUted by 
Mr.W, Chapman, for Leicefter 
Mr. CGteeii, for London 
Mr.J.Metcaife.of 5 London 

Wentworih, for ( Wentworth 
Mr. T. Harris, forLoadon 
Mr. T. Alien, for SpaUing ' 
Mr. £. Greenfted, for London 

JVJrw ^ucjiions. 

l.QoE«Tioii 489, hy Mr.T. Baker; iniuhieb ^efi.^. 

in the laft Tear's Diary 11 dn/viered. 

By a quadratic it appears right plain, 

FiTC hondred ji four hundred * explain: 

Now, fir, if in return you'll tell to me, 
The age and fortune of my charming (he; 
Which from the gjv'n equation • wjil appear t 
I'll ftrive to do as much tor you next year. 

• xy^ J9700 + iiy i' * ^ ^^f fo'Wne. 
.t— > = i37J 5 J' = herage. 

11. QussTioM ^90, by Mr. Tho. Atkinfrn, 

Giveo the fum oT die natural fines of the acute angles in 
a li^t-angjcdfl^i^c triangle? if (radius being equal unity > 



Eeg. 


Mid.! End 


Out .big. 
h.m. ■ ^ 


h.m. h.m.!h. m. 


7 iS 


g4lllO 4 


. 46 S Af 


7 SI 


8 4J 10 , 8 


% 46i At 


7 10 


8 34 9 59 


a 49 7 »J 


7 S 


S »9 9 54 


I 497 35 


7 " 


8 45'o 8 


a 46G 46 


7 at 


8 4j1jo 6 


a a66 45 


7 ac 


8 4a;io 4 


» 446 43 



and rhe'bifc or toiler leg of tht triao^e is =40; required 
the bypoiheoule and perpendtctilar ofihe (sad triaoglf- 

III. (^*»Ti6i* 491, by Mr. John Hampfon. 

Required to iind inUfiieH n&a-.apiAitxc itviak^n wkoA 

{irodiia fhall be a fquare, and ibe fajd prodiift ad^ed to iIm 
quare of either DOiAber QtiW be a Iquaref alfo. 

IV.'Questior 493, fr ^r. Edw. Kimpton. 

ObferVcd tbrce flai-i ^f £, and C, all in the arc al a great 
circle; the diflance df J ana i' was found to be — io'.an;! 
xhitof AitiAC^ti,": the difference . o( tJie nzimQihs of 
• v^ and C was 90"; and the middlemof) B w»s the nearclt 
dUtancepoIIibfc tb ihe tenith; it is required, fromihis data, 
the alihudes of the three llarsi . . . 

V; QuB»Tioi» 493, 2/ Nofaihctuh. 

To draw a right line thrmi^ a: given ^Bt benSMitr two 
Hftbt Knes ^iven b; pofidoij, lo that the tefilngle tender th« 

^1^ ifaereot', intercepted by ibat poiiic aitd thub tiiKS^ 
a.y be a itaniwum; 

VI. QnnTioti 494, bf Mt. jofopTi Fiffltr, 

The gravity of fait water beine to that of freft, as 138 is 
to 135; in what latitude will a^ailon of frelh water be to a 
gallonof lalt waier-bRdeFihc equitofiial, as >s6 is to 13^? 

VII. QtJESTio's 49';, ij Mh. W. Spiccr. 

Tbelegsof a plane triangle Wing ^ven equal to ^o and 40. 
refpefiively; and if a line be drawn from ihcvernca! angle 
to the middle of the oppofiie lide, the reAangte of the laid 
lioe andbafeis aRiaXiuum; required the bife^iog Hoe and 
bal^. 

Vni. Qoi»TieN 49«, fy P. M. fi/Dorhani. 

The grrtreeft pl.ioe triangle, hiviiigatfiTeii angle and any 
other limit, i^ th^i vihofe IMes ab^st m grven angle arc 
equal ; required the demoufiraiiou. 

IX. QuBiTios 497, ij Mr. Stephen Ogle. 

Ke^oind V) ittii z rifght £d; tbrdbj^ the Acu) dt any 



^veii ApolloniiB parabola, To as to dmie the area thereof 
ifitD twoiuchpaiuasfhall o'3t|'''l>&vc'"^>■i<^■ 
X. QuESTiioB 498, ij Mr. Tho. Barker. 

' Gived SB^ 45, ffO = »i, acd the time of defcent of* 
hcitj body, ihroiigb iC4 = ii,nie of defcent through S €% 
required the Jengthsoi the inclined planes AB; B€, and 
alio their poGtiog with regard to the vertical line, or plane, 
BD, So that the redangle ynder JE, CD {perpendiculars 
upon BD) may be thr leaft ppfflble. {See tie fig. It th* 

XI. QuE6fi6it495i; fy.Mr, Clia. Green. 

Qlglefyed i^ ftflV tme aliindc, at picevwich. obfetra- 
tory, to be as" 4i'. and obe hoar atief wards foona it in- 
creafed byjuAS' 4'; retjnircdtlie day and hour w,heDthefe 
obfervatioiis yiere made. 

XII. QtiEiTJo* joo, fy Mr. Tho. Harris. 

T^s juft ore-half o'th' time till • noon, 
Wheo rad'ant Sul due Had does fhine 

Upon ihe twenty-firft of June; 
Say f wbere — r^od Phillis fliall be thine. 

. * From fun-iile. t In what north lalitude. , 

Xin. QuBSTtoN s<Ji, bj Mr. T. Molk. 

■ From the giren point P, to draw, geometrically, a richt 
line, culling ihe fides of the given triargle jfBC, fo that 
(he fegmcnts .^£', BF, fhall DbtainagiTeaproponioQ. [^See 
Ibefig. tojhefihtkn7\ 

XIV. QuESTioM joz, ly Mr. T. Allen, ^Spalding. 

Id the eqcaiion ^ r= — r; U is required to deter- 
mine the relmionof the floeatsx and ji,fuppolJng that when 
X = IT, ji is alfo = D. 

WfPnanQuUTiQK, *y ^fcTr, G. WitcM. 

It is known, thai ihe fine of the' moon's parallax, at any 
apparent altitude, is in proporiion to nhc fine' of the hori- 
zontal parallax, as the coHne of the- faid altitude is to ths 



ij4 L ^ tf I'l'i" tth A tt^ «i ' '^ReUlnJhny ■ tfCij'i 

ridiuj": BiJt it is fi-iqtirtir; id fuch' operitieiAj wi oft- th« 
inie sltitudeintteadoFilie attp^enr.- n'crw' I'lhonld'bt'gltHt 
to know the qn^nttty of tbe grcRceft error that can arife 
from hence, add Vhattherti-aealtitufltirfin'at thitriniebe, 
^a fuHwGtio^ ibu ttie.bori^oDtid psrMli^ is juit i degree. 



THE age of ydnr ttiofl! chfi^miDe Ae, 
Twenty-five years »pye«*tbb*:- 
Her fortune iikewife I have found 
"Hvia tljoufaiicl Mdfobt&tmdi^'^potind. 
For mtiltiplyiiiS the latter of the two ^vea equations 
by y, and fubtraaiog it from the former, there xc- 
{u\ii yy + 4363^= J9Too; from wheticey will b« found ' 

and thence X will' comeoiii =: 1400 T, Her" f<irt\ilit. 

tir. R.-GitH)m tbibki that a gr^faiefiJtfljcb a fortnno 
to lie upon hand • and Mj. Malachy Hitchim itctazpax^j 
, of the Hriie opitiibn; whtfthelaysi 

Twenty-Ci'e years her ige I've found, 
■ Hefwonh-juft iwicei*alve Hundred potm'tl: 

Dear Baker, pray don't tarry longtT; 

I'd rather have ose eight years younger. 
Much after the fame manner it is anfwered by MelTrs. 
l.Ayirops, Tha. Bahr ( the prepaftr.) , J. Barker, Tho. 
Bat-kit', K. Saiten, Tho. Bi^drlh, 7". Brimhtll, T. Sflht- 
ley, J. Buddie, R. Bullir, IV- ChatTHan, T. Davldfin. 
R. DihiirtK, J. Dale»iaH\ J. EadohfJ. Gilir, Jihn Mamp-- 
/c», IV. Hardy, E. Hare, jun. Sam. Harhik, W. Harver, 
7. Hilehqock^ S. Hodge!, r. Hopktnfon, J. Hudfon^ S. 
Kemp;, E, KimpMif W. ifingfibh, J. Lai^tfis't W.-.Mat- 
l^e^Jhn, r. Orme, J. Potter, -J.. Proberl. IV. RaviU, T. 
Robihfon, Met. R<kue, T. Sander/kit, P. Sta^p, €. Shooter, 
R. SpenMf, IT. Sbieir, J. Stuhi, Elean. Suggeif, R. T. 
rio. Walhr. IV. fVaitoA, Matt. fVard, IK *ViftT*Ktrt«»y 
(ttJiets: n.QwEs- 



II. Qj^ztTtoK^pwi/mreiihM''- WmlSmbretos. 

CoHiTKucTioN. Tbroagh ^, the extremiiy of the 
right tiBcH-Dt (sif) diBw AC, ma- 
kiag an angle tberewUh =: as", aad 
ttbout the Wtlsef, extreme O, "as acen- 
ter, «ith thc'radiiutd), defcribeaa 
9rc of a cirele Cutting JC in C; draw 
CB perpendicuUr opon j4D, and.pro- 
rfuce BD rill it becomes = ^F (40); 
tljen draw FE parallel to 'DC, iDeeiing 
Be produced in £, suidEBF witl> be the triai^ reQaired, 

Demohstratioh- The. angles*^ being 1= 43', ^ai 
■fi:a.iight:aogJe,(by conikufhon) SGwillbe =-4S, swl 
coBfeqnently the iam.o{ BC v>d BD (the fines of the angln 
fandfT, to radius 0(:=i) will bo = v#0=: i^, liOiiBF 
being =^ 40 (pefconftruftion) the whole ia mariifell, -Uc. ; 

CiLCuiATioN. Aa tid.(CD) : rZ,/ (4J") : : i4D 
.(thc^given fum of the figns) : s -^'ACD, ihe'exGe& of 
which above ACB (45") is,=: BBF, the greater of the \M9 
ifuie angles required. 

Mr. fi. Butier and Mr. Da. .Kinntbrttk (onftrufled itjfl 
the &nie manner cxafUy. 

An Algebraic Sotulhn If tie fame if Mr. JobttHaidT 
fgn, tand-Sarveyar. 

Lei J C = iV) = half the given fum ftf the (icfns, and * 
= half, their difference; then will / + x = fine of the 
greater, and/— x — th at of t he leffer of the angtesi", F; 
wheoc«, per.^T^Suci, 7+3* +j— . xl', ora/* + ai' js 
j;.and cQinfequca.Uy.xs,^/ — - - s= — ; whence the 

fines t>f the! faid twoanglei appear to be ^ and tV« ajidtbe 
leg EB ud hypothenuie EF,. Jo and 50 refpeaively. 

Accordiog to this. method, nearly, it is afifwered tiy 
MeflVs. J'.Barher, Thi.BarHer, E. Batlen,-T.B<}^arth, 
T. BromhaU (of Mr. Alltift fchool)'r. SmW*?, -J.. Buddk, 
■W.Cbapman, R. Deniig, J.GMes, R. GiUeui, J. Ramp- 
fin, IV. Hardy, E. Hare, jun. S. Horltck, HUchins, it. 
Hidget,T.Ho.fki/ifeti, S.Kemp, e.'Kimpt»n,iV. Miasfion, 
J.Lm»<tJtrt, Ji.MalUti, J. Soiltr, %R9U»fcn, AU^. 



lj6 Ladies' Diakiei. ^RoUinfin} ir<j. 

Rvoie, T. Sanierfiv, P. Sharp, W. Spicer, J. Stokei. 
EUan.Sugset. T.IValker, IV. fallen, M.lVnrd, fT-fFeffj^ 
and others. 

III. Question 491 enfwtrtdhy Mr, R.MAllock. 

Cooftlnite a rl^ht -angle ACQ {Ses fig. lafi guefiit)ii'\ 
with two lines ^6, CD, re^edively meafuringthe udesof 
any two known fqunres at plaifure, and let the poi^ia //, 
J) be joined; draw CB perpeadicuiar upon AD, and j43 
and £15 will be the meifures of thecorrefpoodiog numbers 
Inquired. For flD iiAO or BD" + BOX A3 = DC*, 
aad AB X AD or A3^ + AB X liD = AC', by a well- 
koowD properly of right angled triangles, and AB X BD 
(= SC, by Euc. 6. 8.)= i^^^^^^, which is mani- 

■fcftly a fquare number, as AC^ and CD^ are fugh, by fup- 
polition, &c. 

ExAMfLE. Suppofe ^^C = J, and flC = 4; then will 
jiD 5= 5 (per 47- Euc- '■) and thence will be found AB and 
•DB^=^ and 'y refpeflively ; the firft equimultiples of 
which numbers, in integers, are 9 and 16, bat:, being fi|uare 
numbers, they are not for the purpofe : B Jt the next parr 
of integers, 18 and i%. (found by multiplying each of^'the 
preceding ones by i) will anfwer tbe conditions of the qucf- 
tion ; and, by proceeding in this manner, innumerable other 
aofwert may be difcoTered. . . 

Thi famt anpoiirid aiheriwfe hj Mr. Johii Hampfon, 
tb^ Propofir. 

Let hha and a reprcfent the two numliers required, the 

Erodufi whereof r»a*i will evidenily be a fijiiarenuraber; 
ut, per nature of the quelHbo, b*^aa + bt-na aod aa + 
hbaa mufteachbeafquarriiumber,andconfequenily AA + i 
— a fquare number ( as >*af +^iafl and aa -^bbaa%kc 
eridendy =; hhaa ^bi + i and a.a x bi + i reipeflirely) 
which fuppofe = i — d' ; whence i wiU be found = - — ; 
but as a may b e take n st pleafure, fuppofe it^4cc/i, and 
then bba =^J xce—i' ; from whence may be found any 
■ number of anfwers in whole nnmbers at pleafure, making; 
e not Ufa than a, and d any non-quadrate number. 

Ex"am»li. Iff and <^ are each = i, then will **« = ig, 

and<i = 3s, thefir&aBrwecs; \)M.ii j^ j, ^CD^fa = 37, 

and 



and<T=:48, the next anf*ers: And ifj—j, then if^ wiil 
(k = 4^, and a=8o..&c, which. anfwers are ail in ihecaiio 
of 9 to t6^ A'gain, fappoffngf = 3, and exjiounding ^- W 
*• ). 5. 6. 7. &C. fu«e(S»eiT, soother fet ot arfwers, each 
in the ratio of 9 to 16, will be obtained; and thus we may 
proceed a* far as. we pleaf';> , . ,,- 

7be fatue anjhuered itbervni/e ifj Mr, T. Allen. 

Let-riitf reguicpd numbers be df- noted by x and nx, and' 
then nxx„ n -t-\f x ix, and »x.b+i x xx being fquare 
n^rabers, hr the que(lioa> « and «+i mull therefore be 
fquare numbm Hvwife; whence, polting s and z+a = 
Vsaod v'«+Ticfpe4tiTely,aaz'+<»a(=i+ol'— iz) 
will be = i, and coofe^udnily zs:—— ^, where <7tfipay 

he any iquare namber left .than 'unity) and x any number *'a% 
plcifui-e. Sec. ^ ,. ■ 

tngesioas fohitions to this qne[t!on have .likewlfe been 
recetvcd from Mr. 7. Barier, Mr. Tie. iiahr, Mr. J. 
B^ddif, Mr. R. Butler, Mr. 7. Chqpman, Mr. i/^/-.^ ^od'^w, 
Jilr, Da. Kinaehroek, .UTr. 5"**. Sandtrfon, Mrs. Eleanor 
.^2£elt, Mr. tf'. tfV///, .ind othcts. 

■ IV.'C^'ESf roH 49a erifwer'ed ly !Vn Rich. Gibbons.- 

Let y^, fl, C reprefent' the three ftars, and Z the zenith 

of the place. Then, the arc ZB being 
iierpenaicolar upon 'j/C'per the natiire ^Z 

"'' ^he queKion, we fliafl, per fpherics, ' .--''^TX' 
.jp. 35En^i'-Ti^.l-hli»efineof//5+ . 'yC-^i \ 
Ctja"! : fine pf .?Z" if +:5ZC (50°) 'Jf'^^B^ 

~ .iZ B (10" ta' 10'). ' Therefore ^Z B = j4» ij' jo", 
•ndBZt'=: Jj" 9' 40'; the altitude of ihe (lar ^^ — ;»• 
18' 14', q{ 8 — Tf" 19' 3*'. and that ot (7= Sj' u' aj". 

Mr. T/js. /f(!en and Ii^. £■. i^.ir^, jun. anfwer it in clu^ 
manner exaflly. . - ■ ■ ■ 

We have alib been favourad with ekgant and conqjfe 
algebraic fiiiutions 10 tbii qiieftitw from Mt.Tbo. B.afwortbt ■ 
Mc. 7. BttdMe,-Mr. lUh. .-tS-stthr, Mr. IV. Chaman, Mr. 
7. frimp/m, Mr. IV. HarJf, Mr. S. Harhck. Mr. ^a/^eAr 
Hitchins, Mr. SWft*. Hod'^es, Mr. r^o. Hapkinrn^, Mr. 7. 
^a^jfl, Mr. Z*'. Kin'Jl-:n. Mr. i)^. Kinmhrioi. Mr. J*. 
Liur.deri, Mr.Tko S.in4erfi>i. andothers. (^ ^,^, 
I>^ar/ .1/tf/i. Vol. III. P V.'q^Bs- 



fcTi"! 



V-QwEiTioM 493 <fff/tivMi/,.*j' JW'-.Ua. Kiancbrook, 
and Mr. T. MqJs. 

ConsTKUCTioN. Let P be the giifen point j and AB and 
and AC theft.wo. lines raven .in , , 

pofitron, in which take^^i>4a ■ 
' AE, and let ilie.poinis D,Ehti, 
joined ; theo^tjirough P di 




Pemosstsatiok. Join the 
painty A, P, add diaw the right 
fine Ctf (meeting -^P praduced 
in .ff ) fo as to make the Z P(7/f 
= ^fy#P, and throu^ the points 
HtP,G, conceive ihe periphery of a circle tobe deftribtif; 



(jiEuc.i); likewlfethe /l-^f /" = Z /^(7P(by conftruft.) 
md eonfequentJy tks /.AG P - ^P HG; wherefore the 
circle touches the righi line ,^(7 in the poini-GCja Guc-i). 
Bui the triangles APF, HPG, arefimilar; and therefore 
AP-.PF ■..PG-.pH; v/h£i>xPFxPG=:APKPV, 
and confequenily, when the reSingie'PFx PG h a mi- 
Dimum, its eoual ^/^ X P/^ oxPUiiiAPia aconflant 
quantity] will be a oiininiiim dlo^ which will be in the caSt 
abore -mentioned, viz, when ihc line FC is drawn fo as to 
cutoff the t\FAG ifofccles.; for Jet £jf be any other lighi 
]ioC drawn, through the faia given point P, and from the 
point T, whert that line and the Rerlphety of the circle io- 
terfefli draw rH, and parallel thereto draw KI- then, 
bccaufe yVCis a'tangeni to the circle, PK will evidenlljl 
be greater than /'r: And theiefore.as KVm parallel to Hr, 
P/will be greater than P H', and confequently LP %PK 
(= AP X Pi) will every where be greater than FPxPO . 
CThsetpni APX'PH. %2.D. ■- 

Vei^ ingenitw* and neat geometrical conftrnfTidns to thj* 
^tiedion have Kkewife been teceiped fn)hi Mr. Jtvh, Bnllfi 
Mr. Ricb. Giihnr, P. iW.of Durhan;, and fsyetal others. 



ii,Co'3gle 



The frmt filwi A^tlraUallj hf.Mcffrj.-T. Allen, T. 
Bromhall, and E. Hare, /on. &c. 

!•« f .be thtgWen poiot, and ^raw SP, 'FP^.-puaiXA \a, 
AE and An refiKftiydy. an^./'Cper- ' , ' ; ; .; 

BSodicuUl upon Ah,. Put TP = «,nC 

S i. ft: - '^, andbz) = f. TL«i Wilt 
Vf »:■ ■+- *x = PD, and per fifnilat ui- 
angto, A + X (.Bn): ^cc + * x- (P^) 

P£ X Pi> i» = « X j^^^-^, which U to 
be.A.nfinjmum, per quettiooj_. and therefore, iii fluxions, 
ihxx + xxx^~cex=.a- frosn whe'acc )( n found equal 
t/ee ■+- bb.. — * ; -and /rwn diencp th*. poCu<yiof iht line 
^O may be deiernUDed. 

Thifame anfti/trtd &thtf^lfe}y Mr.VJxa, Embteton. - 

-V\aPB=ia\PF=.h;BC=-c, and BP = x; and then 
■« v t b y 9--1, »f Simp- 



whence, pcrGmil^ 



PJ?^x/*ZlwiUbe-,- k'if;,.+ >V."r:.«fft ''w(bici,.a<:caKl- 
iag tetheqiicflion, it to de amitunnun: And CfJoTeQaeDtlyi 

in fluxions, — h k = o'; whence y is found Ss'a, or 

AE = AD; fVom-which the pofitiOn* 6fthe rei(ffired Ude . 
hecajnea- Mown. . ...'.,,.' 

True and concife anfwers to thts queftioD have alfo beei\ 
received from Mr. Tho. Barter, Mr. E. Balftn, Mr. John 
Suddh, Mt. H'm. Chapman, Mr. J. Hamp/en, Mr.W,.,. 
Hardy, Mr. Aialuchj Hinbin,, Mr. Slept. Hadtes, Mr. 
fho, Hipklajan. Mr. %, Hud/on. Mr. S. Kemp, Mr. Wm. 
kingjl^it, Mr. J. Lauaden, Mr. The. Kobinjan, Mr. T-ie. 
landirjatt, Mr. f. i^Jar/i, Mr. /^. S^ittr, iwd other*. 



VI. QCKJTION 494 tf»^iwr«/. 

Tht nnmcrical dabt of ib!s qucRion being mirpripjf d, no 
ftlution to ic has been received, '^ome, Tioweveri obferw, 
that it is no more than 10 find x the, figr] bf ihe btinxje of 
tlic pUce where ,a botij, weighing iv if the etjuator, Ihii))' 
eqaiptfoder^te with' another giren horaogcncotts weighi /fi 

whicK is ealijy found = v 7 * x '—^ — • ftbc-rauo of 
ihe diameters of the earth being as 130 to tji, and the.gra- 

vf(y and ccnirifugar force, at the equator, i and vir IC" 
(pt-.'livtl/. .,,,,,_, 

Vri. QoESTiOM 49s nnp^ertdly Mr. W. Erableton.' ' 

■ Let ASC i-eprefem the triangle required, and 5/? the 
line bifiaing its bafe JC. Now, when BD Y. 1.AD 
{- MD X J Cj is a maximum. JD' —%DDX JD + 

i!£>' or.^D'^^^' (:^;V/^>':^^ifO•.acwftantqllan- 
tiLy by theo. ji. book >• Simpfon's Elem. of Plane Geom. 
,. . , -. c : : ■ _-■ ■: . '■ ^ - ■ ■ ...»d 

' Tliij eipreffion nmj-be iliuv round 1 « t8S,i 1B9 :! v- (ihe 
*-i^t:hif ur ^avV at the ei{na<3T diniiullJictl bj ihc ecnnif. fo.ce) 1 

'^i™. ihBf*eiJl*ltn-«'if the ccBbif. ftwce «■«« )al'c»;off, <* if 
tb: »rth did not T«7olve on il> »i>i ftlib as 130 : 131 :: 
>M 14:1 "lit -iSio*! [,'--■.- -■. ■ i' -. ■ tji'iSpBi ■■ I 
'i«T '• "hz-L ''"= ""2'" =' ^'^ e°'* * '^"^ TT^^.Ha "~ " 

^ ^7^ — " ii th? wjiole weight gained at the pole : Then, by art. 

«oi Simp^'j FIui.-i ! ** ' ■ |r^ ; i^— i^ riie woghtgaiB- 
ed in the lat. whofc fine ii », which muft be ssJT-— t»; faencf 



f ^. \/~— adi4o, ai above. 

. Now the linritortheeacreaJe being Tjny r: t^tt neartjr.'anl 
(de IncTfafe-propored in the qui ft. Iwinj from ijt 'oi)«, oe-rTT 
psn OBl^i it i) effJdtBtihat rtii'proflo^M -within (he limill aod. 
Jiy wrilJng rjs and rjff inftead-of -lu and Win the above »iljie of 
X. ii beeoniei » ^'j^jjioj c; [)jc fiuc.of 7«">i#'-ii"oeatJ3t, ih» 
'It icqiiind. . , (. .ni>':;k- 



Qj7ESTf«a> Amwiftifc 



t*t 



ition, diuioiflud by thegreateft 
poffible of the v»able qiMnn- 
UP X AD) will oianifeftly ,- 
luiniiDtim, and ■ confequenlly >**^y^ 

£/) a miDimum, which, it is _^~ 
nt, can onlybewheoi<i» = o; 
ce ii clciiTly followa that the re- 

d truiDgle will be right-angled at S, becaufe (fmce 
is now proved — BD = DC) it may be circumfcribed 
le periphery of a femi-circlcof that radius defcribiMl 
t the center D ; hence by 47 Euc. i. ^fT will be 

1 := 50 ; and confequeally BD = ij. 

!(.OLj.AB.Y. l( Ba, d<:, b« fuppofed any other poritioR 
le two given ^e» B/f, HC, diftereni frotn that here 
-mined, then will AD + BD be always greater thgn 
h 5rf; for >yD> + JO- being = *i» 4- </«», anit 
> X DB c ladxdB Ihy \whiit hat juil now been de- 
Itrated), jiD^ •¥ i.tD X D/i + OS* wil! therefore 
rcater than ad* -^iad *JB -^ JB* , and conieqiieotly 

+ DBc- ad + dB. 

ccording to this method trf folutlon the queftion !s alfo 
Jtited by Mr, Reh. JinfUr, Mr. Rid. Oiibetti, Mr. 
Kiiinfbr<i9k, P. M. <if Durham. Mr. IV. Spicer, and 
e others. 



Algebraienl Seiatton U I U fame hj Mr. T. Bromlial!. 

'ut .^5 = 4o = «, BC=ta = h, .■}D = x. and BDz=y, 
ti, per Ii. *. Simp. Elern. Plane Geom. ,11 edit, ixx -f 

^[t(in>intlY AC XBD it =:%x ■>/— '""- , which 

^g to hi a maximum pet quciL ^xx y — ■ ' — 

II therefore b; a maximum, and confequeatly, in fluxions, 
'jj:B+iiixx— Sx'xso; whence aa+ bi — txx 
o, and cooftquenily ax = f/aa + ift = jo = JC- 
d hence it appears th^t "0 = \^C, a)id atfa that J/Ji^ 
a right angle. 

Tliii qufflion was liftewife truly anfwcred by Mr. TJr. 

Mrr, Mr. E. Batten, Mr. Tha. Bafivarth, Mr. fm. liram- 

■J, Mr. Jihn Baddle, Mr. Wm. Chapman, Mr. 7. lUmpf.;, 

P 3 Mr. 



Mr. JVm. HerJy, Mr. £i/w. ff^fv;,iun. Mr.. Sow. Harioci,- 
Mr. Malac/R Hitehini,- Mr. i^-^-i. Hadgei, Mr. 7Vi*. i/*^- 
il//i/o», Mv.J.Ji«Mji, Mr.SflM. Aww.Mr./fofc JKot//o«, 
■ Mr;- 7*: L-Bffjfrr/.rMr. ^J. /Ma//oot, Mr. rio. Ro^,yh«,. 
Mf. TA*.- SamJrrJin, Mr. /».. iArfr^. Mr. >. 5/oi«, Mrs., 
Elittnor Sii^eti, iJit.lVm.iValtoii, ami utneu. - i 

Vlli. QuBSTiON 496 anf-^endby Mr. Rich. Malloclc. 

The other gi»en limit; hert meant, ttiuft nece/Tarily be 
fiich as the baft, the perimeter, the radius of the circum-' 
fcribiiig circle, or the like, which would conline the iiicrea-fe 
of the reqaired iri an file, within certain bounds or lloiits, and 
affed eadi of the including (ides exaflly alike, a^d then ihcir* 
fum may be alwayi denoted by 1 certain right Smt deter- 
minahle by means of the faid-liniit,- and conf^queotty (the- 
areaof evcrvjilaio triatigle betn^ ^ the rcAangle under any' 
two of its fides'drawR into halt the liae of their included 
angle, the triaiigle fgu^ht wilt be a maxiniuBi, when the- 
faid right line is fo divicied, that the rsftjngie of its two. 
pans may be a maximum (the (iae of the included snule be- 
ing a conttant quaiitiiyj i.e. wlien'tliey are equal, \\-hich is 
too well known to need a particukr demonll ration here. 

Mr. J. Hud/ill pmi b for the bafe, a for the fine of the 
givea-aticte, /andcfor the fine and cofine of hairthe'fum, 
and X viS.y for the fine and coline of half the difference of the 
other two angles, aiid then the' area of the requited triangle' 
is readily found = ti x ,, which, it is manifcll, will 

coatimially increafe, as b incresfes, and x, at the £ime time, 
dccrcafes, and conlrqucnily tlut it will (und«r any alligred 
jjoilible value of i) he gteatelt, when x is leaft, that is, 
wlien jf vanilhes.ano the rciiuiied triangle beconus ifofctles, 
whatever the other givei) liaiii may be, unlefs it refhniins 
the including ftdes from becoming equul at the fame time 
that, per queition, the^ate fuppofed every way capable of' 
being To, vhich would oe abfurd indeed, and incompatible 
with the true nature of the qoeftion ! Ife-iher of the in- 
cluding fides, or their difference, or the. difference of their 
ir^jares, or the fjm or difftrcnee arilng from either of 
tiicm; being added to of fubtraifltd from n times the othtr 
,vexetpl when n *qH«ls nniiv), or the like, were 10 be given, 
llien, they affeiling the including fides not alike, the 
q..ellion, inP.ead of being liaiited thereby, wo nld become 
eiiher iibfurJ or ialinite. 

. . ■'",■', i\oo{k "'■ 



Ho. fa. ' Qji'ttTieiisdksiiiliriRiD..: ji) 

the fame anfaerfd hjV.tA.ef Durham {the Prop*fer): 
fa ken from lie Diarjfar lit Tear 1764. 

Ailiimc the points D, E, in the Mn BC, AC, compre-* 
Heading the given angle, produced, and let. 
the righr line US be dcawa, and then the 
l^DCE, as alfo each of its Gdes, will be 
giren. But the triangles DCE, ACB, are 
ihi; haWei of pirallelogranis ttanding about 
tbe common angle at C, and paratlelo grams, 
Oanding ahouii common angle, are direOly "■ ■ ■" 

a» the reAangles of their fides (jj Eac. 6), 
therefore alfo their halTCS will be in the lame ratio,'/. «. 
A GCE : a DCE : : A ACB : □ ACB. Whence the 
A -^Cfl" having a gifen Z and any other limit wBateverj 
is in a con flant ratio to ihe reflangle under the Cdes abodt 
the faid given ^, and confequentty when the A is greateft, 
the reflangle will be (he greaielt aifo. But the Res AC, 
BC, have a con(tant analogy to tbe lines of iht oppofiie 
ancles at ihe bafe, and may mutually be reprefented by each 
other; iherefore, when the rtftaogle under the ijid iides is 
a maximum,- it re manifeft that tlie re^argie under the fines 
of the angiea a{ the bafe mult be a maxinium alfo: E;*t thai 
fum oF theft angles being a conftant quantity, ihc reOangle 
under thpir fines will; be the. greateft when the faid kngits 
are equal, /. e'. when ihe fides Tubtendicg them are of con-' 
fcqucnce equal(6EQC. i). ^E.D. 

IX. QuEiTios 497 an/ivereJfy Mr. Rob. Butler. 

Let DAC reprefent the given parabola; and EFthe given" 
dividing line palBng 

through the focus 0, L^-~ff ' ' ' 

and IcI the otdinates x-^-'^r^ ^ 

Fft.fi'I.bedrawnper- ■ 
lihdicijlir upon the ' 
axis AL, pulling AO ■ ,„, ____ 

^a,FR^x,inAEL 23 - ^'- 

—j\ then, per conio, / J^p 

— = ^/f, and — = 

<a -■ 4«' 

^t t4n being- = the j)aram«er); jvhence K^ (= (t-— - 
*^^^S^' '"'* ^^- '—-^^i 'an.! Ifherefofe Jx 




""-",*/"'-" + ^l+il = ,u, .„. of ,hc 

figure F.-tE = a Biven quantity v^, by ihe nature of the 
qu^'iUon (becaufe wie »rea of tne' whole, OyjC, and the 
rilio of the parts 1>FEC, F AE being Biven, per the 
qu.-llioo, the pans theiufelves wilf from thence likewire be 

given); bat, by fimiUr tiungles, xiXR) : ^'"'~^ ~{RO\ 
M J KEL): • — — C5Z.}; whence taa = 



the area.&c. it becomes ' ■ - ^ — i-iiil 



= .Aor jp> + $>*x + ijx' +i-> =i^a/f: And hence, by 
extrjflion, y + x cames oat = i4«-v''^; from the fquare 
. of which fubtrifling the equation 4J'x = i6aa (found from 
above), and there refults 77— iv.ii+r.T= 14 g 4T — 16a a 
and confequently j — k-= •>/ naA i^ — 160^; andhcn« 
J is found = i s/>4" ^^^ — iSff^ + j X ^irm''", and ^ 

which equations thepoiition of the line EOF'a determined. 

Mr. Da. Kin^ebnik aafwefed it according to this method 
offjlution exiiflly. 

ritf^mt M'^Mrtd alher-a-ifi hj Mr. Wm. Emblctoa. 

Draw /f r perpendicuhr upon -I'A* and putx=:^r- * = 
the paNiUL-ter of the principal diameter or axis A if and 
iuppofe the right line FE (paffino through the focus 0) to 
bu drawn as is ret^uiied ; and let the area of the fpace 
FAME vwhich IS giTen by the nature of ilic qoefttoorbe 
denoted by a; then, per conies, // £7 will be faund = HiE,. 
FE—Af-^PiHr^Vpx, ic Whence (rCsffCxyf 5 
X », Z i/C?^ will appear = ^ " ^ * +7'^ = ^^- «»t- 
... C'.oo*"tlj 



flucDilv x=- X^^7—'^; from whence the pofiiioa 

4 P ^ * . , 

of the liae ffmiiy be; readay determined. 

Mr. Jain Hu<yon .fo}7ed it aceOttUng to ihii method 
Tcryoear. "'" , •' - 

7iff/*(/^<- anfwirtd.aori/emreily ly P. M.-o/Dnrham. ' 

This, iruly bgenioos gentltfnian fuppofes the point ^■ 
rfirough which t£e' dividing line is leqaired to pais, to be 
Kiv^D aft'y^Vhetd in the pkne' of tile feivCn parabola i?-?!- 
father withio it oi withoui), iBid llkewife (hat the nghi line 
PEF ii drawn asreqttired; giiitinathe axis^S m 0, atid 
dimdin^ the gi-»etf ■pftrab9liC'&rea7)//C m the grrenprtn- 
portionofrfrtfa. : ■ :■ ' , ,. tr^ 

■ Tlien, bifeaihgfif inC, 'and drawing ihediameteri/a 
tliMugttff, andihc bfdin«e Sw through E, meeting the 
Kis;^C in L; aiid the -diarneief //6", produced, itf A iff 
area I>,Vtf ; area EHF : : »; + ?> " " = ^i- ' ' ^. 
(cor.i. ji aim: j); whence i?/ is feiyen. Draw PA-perpen-- 
dicalar to the astis iti K, and meeting the corve in $^,.a! 
dfoft. ee^pefldltuhrto-the^oi^din^te EM. Then (by aj>to- 
pertyofthepar-bola) ■JOy.p~U\E l>i\ alfa(W,aiigtlier 

fore^jei^=¥:?>-C3fL«rWheKegJf'-g|f« 

:af)7™:»(o:sr!FB-:0PAr:f»„i.,«..Cf' -Pfv? 

= nfH^-PK. Cat! PK=^a, ^K=b, El = c. and /Z. 
= x, then will EZ. = c4-x, Z-n = -? — *. and ji w^i^ r 
Wherefore**— ci:-t-xi'=i*«x, and confequently«--x' . 
= flfl — i4-hc<r. ,■ . " ^ i ' , . : 

Corollary i. If the point Pht in.tlie cum,->hen>« — 

Corollary i. But ifihc point />beiD Iheaxls-, then 
* = o, and IX = cc — it. ' - 

This queftion is likewife ing^H'oufly aDfwered.by Mr. J, 
ifaiBZfitt. Mr. />. S&arp, and others. 

■'" J - X.'QrE'sTiO'ti 498tfff^wf</. 

■ IFifDbe-fappofed.tobeprdducedout tof tiTLthe tune 
of perpendicular defcent along it (hall he cijuaJ. ta tlw ;'"« 
of defceot aloaglJi^pr 5C, and tbe circmnfertnce ot a 



l^llinfitt^ -Tr?*).- 




circle be defciibed abont Ef at a 
ameter. It will, it is very well known,- 
pafs through tffe points ^ and C (fee 
m. »C4 p. ijo and 131 of Simpfon'» 
Elu^DCt, id edition)} wbfm'Ci QC* 
bei ngs go X Qfand ^£' 
X JiO -i-iJl-, by the property of the 

5£ X SO x'Ef^'x bF+ DF', which jC- - 

it is evident, by iofpe^ion, can admit 
of neither max. nor minimum; but if it were required tO' 
btequaltoagiven quantil¥(w'); then, fiiJxOf +Z)f • 

(= Dfx fiy + i>/-) being = j~^ (which fuppofe 

ts nrt) we Ihatl, by defc^ibinf; 3 fcmi-circle EHD upon 
ED, a a diameter, and drawing a tangjent to it loch, that 
the diftancc intercepted between TheWnt of cootafl G and 
its interfeSion F with ED produced may be = /i, find the 

value of D F required. Thus, in Dn, perptodieular to 

ED, take Di — n; join the points 0,i, with a ri^ht liDC* 
and from the point C, where it interfefts tJie iiiid ftrni- 
drcle, draw Cf jrcrpendicalar to Oj, meetiog OD produced 
io F, and the .rning is done; £ot CF ii oluiifelU; ^ Dt. 
(3= n, by confttuilion). ■ ; 

XI. QuKBTioK ^^9 anfwired iy iWr. R. Butler. 

Pot « and h equal to the cotlnes of ©^aodO^, the CO- 
aUitudca at firlt and fecond obfer- 
Isations.refpefllTely; wand wequal '/. 

to the fine and eofjneof ZP(theco- 
iatilude) and *■ and/ equal to ihe 
Ctie and cofine oit^P or 0-P (the 
fun'* diftjnie from the north pole) ; 

then, per fpheric*. = coCne 

of th eZP)/Z;'the tin e of which 

is >^««ii?^^Z:;iti!: Whence, 

putting p and q equal to the fine and cofine of /, OPQ 

{is"), the cofint of AZPOwiU be found » /" ~ "^' + 



■^—i and conrcquiDiIy i» — hqj'-^ 

■ '.71* + »/ = t (by / Bderfiia's iheorcin}; 
fioin 







1!la.fio.'\ ■ - QiptiT'o M-J-.A-w J w ^ n b« .167 

from whence J is found = fine of »ji degrees, anfwenng to 
tfacjiift 4^ June ; in the fbrenooa of which, at the bouts of 
9 and 10, the abfervatioiu sppeai to have beeo made. ■ 

7kefame anpmtrei othtrmlfr fy Mr. T. Alldi. . 

For the cofincs of tfce giytf cMidtiades QZ and OZ pot a 
»nd h refp eih'tfely and c and li — the Cne and coGue of^ ZP, 
the CoUtitude ; a and n =■ the' fine and' citfiiK of the given 
iDtenal of time {OPQ> = li") betwceti the two obferrationi, 
aad X and ^ = tbe Ijoce aod coiine of O^ {OP) the codecU- 
naiion (radivs 1 1 ; dico wili and — - — - be equaj to 

the coCnw of 2PiO and ZP© refpeakcty. Wheo«, p« 
fphertes , and.tbe nature of the qncftiooi, * x ^-^ — ^ + m- 



-; Ksd-bence, by fubftitodiig 
iFor^— »^,-aBd/forirf— Bf/.wegetwKV 1 — ■ ?"" . 'L 
~ — ' - ', uid coniVtiDentlf [by invoIotioD, &c and ^t- 
= mmcc — mmaa — tt) fj^y — tgy — — k; fr om the re- 

folution of vhich j is found ^ — y — - — , expreffiog 

.the fine of the declinatioii requiredj from whence esery 
thing elfe wanted, raay be teadily determined. 

yHtp Charier Gresn (the propofeO anf'.vors itby aprocpfi 
tioi materially different from"that above exhibited; and from 
thence finds s ~ 9i7i';o6 := cofine of 33" itj' nearly. 
Whence th« hours of ohiervation appear to be 9 and lo oo 
the tift of June ; which agree verv near with obfervaiios i 
-^ but theory and calculation will differ a few {ecobds, 
Bay even minutes, fometirces, from the mceit obfervatioDj. 

Mr. Rid. Gibham, Mr. Da. Kinnrbroot, and P. M. of 
Dubinin, by very curious and (hort proceffes, have likewife 
brought out the fame concIuGoo. 

Ingenious anfwers to this rjueftion hare likewifebeen re- 
Ceired from Mr. T. Barker, Mr. J. Saddle. Mr. T. Hop. 
-l/s/on, Mr. J. Hiatfon^Vlx. W. Kittt^floit, Mr. 7. Pcflir, 
Mr. Tho. RtiiM/oK, Mrs. Eleanor Suggelt, Mr. 11^. Sutter, 
udolhen. - • 

Xn.Quis- 



Li6iiii* DtAKit^s; XRoainfaitZ i7«3- 

oo dtifiiierei ly' Mr.^ John 
ho. ^^2sn%, the Prspofirl 



XII. Question roo a^/huereJ ijf-flfr. John Poiter 



S IrR,. ' ■- " '.-■■'''■ ■ ": 

The hriiudc below is fhcHii ", 

■- : " : VeifhaHs'ftiil.maybeVonrfowir. " ■ - '■ 
■ ■ \ ;* I'n' 44* jj':48'''EiSrlh latitude.; 

-■' ■ . \AiiQther Anfaup Wtht fami. ■ ■ 

' Let / and c c the. fine and cpfins' of ,P0 C5« hfifig.^ 
•»f,PO(= 66° ji') the ffifi'sdiftandefsomthe tfOrth pole /*; 
■ t-andx c: the line and cqlineef.ij/'.ttbeeolafiiode) and a 
and u - ttofc of the Z /^ P(? (= /'O per rtatiire of the 
queftioti; then will »«a — i.=:cofine 'Z.Z-p^, and'per 
ipherics, tauj/s ~j.y-^ ex (= the^ofise of 2©) -will be 
■=:o(fier qneftipn); whence aaaj- =: / — — : And in the 

right-angled fpherical triitngleOZP, s: i ;:-:—= - = 

cotangeoj of ^^; from which is d«riv<d tutts=-^—'-^s 

Whence, by tquality, > — - - = — — -, and confequcntly 

- =: »-toj7oi! = tang. offi*" zf aZ', the- latitude, reqtured. 

According .to this method, very nearly, the aofwer is 
riven by Mr. T. AVen, Mr-.Tih/Barhr, Mr. R. Bvlter. 
Mr. IV. Chapman, Mr. J.-Hampfan, Mr. f)a. Klnnehrofk, 

■nd Mr. Paul Sharp- This qneftion is likewifc ingeni, 

ottflv anfweretl by Mr. Tho. Bofy^rth, Mr. "Jthn Biidi/h, 
l\r. Rich. Deni/ig, Mr. Rich. Gihbons, Mr. Ram. Harhck, 
Mr. Malachs Hitehins, Mr. Steph. Hed<i.ei, Mr. Tkoi Hop- 
ktnfon, Mr. John Hudfin, Mr. W. Kin^ifi"**, P. M. of Oor- 
•ha'm, Mr. Wfn. Spher, M(. Ja.Stoiis, Mtt. EUarisr Su^. 
gelt, Mr. ly. Siitloa, Mr. Rlall. Ward, and others. 

Xni. QwBSTloK yof ttfifioereiiy Mr. D. Kinnebrook. 

. CofSTKUCTioM. Through the given point P draw P } 
parallel to the fide ^4 H, of the gVieo plape iriangle .-JBC, 
meeting the other fide thereof, iiC, produced in D', and 




irfl.6t>. QytsTttitit A»tlH%.tD. 
nkeDIto DTia the given 
ruio, uid lei the pointt A T, 
fce jomed: Take £>^w PI 
uDTvoDI. and draw ^R 
parallel to j^B meetiDg IT in 
«; tbrougji A draw ^G pa- 
rallel to /rmeetiog /i) in £?. i J&i^ = Sir 

and fiom thence let G L\x f -KJ R J- 

[«rallel to Z)rrae«ting/7'in L; Thtfi ffom R towards / 
ake RK to. that RKX LK lastyhe — RT>i JG.ADdioin 
the points A", ^, and through the point jf, and parallel to 
AT^ 1« the fight line ^^f be drawn meeting /ZJaod DT 
BiWaod f : Liitli?, join the points P, F, and that will be the 
lui"; required to be drawn, it cutting j^B in S fo. that yiS 
: BF :: ID : DT, the ratio giren, by cooftruflion. 

Dknohstkation. By conftruftion, LK : RT ■■■ AG : 
JfAT : : (by fim. triwifiles) HG : R9:. whence, by alter- 
oacion Md equality, LK : HG :: Kt : R^ : : (by Cm. 
triangles) IT -.ID : • IL: IG; and hence it follows, 
that the right line HK (when drawn) will be parallel to 
GL or DT{by carol, the or. u, 4. of Simp. Klent. of Plane 
Geom. adedit.), and confequently that, //:!■■ being parallel 
to KSdb^ conltruaion). H K^F will he a paranelogram - 
wheD«{perfim.ttiangles) ff^F^: Iji:: ^f-Ol 
:: ZJP ; PI (by conlh-ufllon), and confcqueoily ^F 
100— F^ : PNiPI— IH):: D^: PI; but Df 
iPffr- BF- -^E Cbv Cm. triangles): Whence, by tqu*-, 
lity, BF : AE :: D^: PI, that is, in the given ratio. 

Mr. R. ButUr has cooftruaed this queftion in the fame' 
maiiDeT, very near. 

The fame anfwertd tilierwife hy P. M. ^/Durham, and 

Mr. T, Mofe {tb<r Propofir). 
Suppofe the thing done, and Pff i^ to be the poGilou of 
the right line required; draw Pd parallel to BC, and take 
dg to Pd in the given raiio of .V/? to BF, and then r/fi : 
sd :: {BF : Pd) :: BE -.dK (bv dm. tviangles), and, 
compoundly, AE : Ali :: gd : gb.; whcretorc /IB and 
gd being both given in lenqtn and poiition, it is now only 
required to produce the given light line Agxo F. fo, that 
the redtsngle under AB mAgF. may be equal to the given 
reitanglc under ^B and ^^, which is elegantly done in 
Simpfon's Seleft ExerciCcs, p. 94- 

Mr. IVm. Etubhton alfo gave a curious conllruaion, which 
.it unluckily omitted. 

Dier3Math.\<i\.\\\. CL tW>;>;'i^"* 
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XlV. QvHSTioK 503 att/wtrfd fy Mr. W. Speacer. 
Multiply each fide of the g^rco fluxion, equation (^ — - 

= - — ) by , and it becomes — ^ ■ =- ■ 

-^ ' — ; the equation of the fluents of which is evidently 



I 



- when X and y a 



each = ii; whence the equation of the fluenW truly cor- 
Tefted, according to the conditions of the queftion, wiU be 

~ =: — , ,■ 21 r " '.andconfequently 



CoROLLALY. If « s: ij then iwill ^ —-r— 
the equation of the fluents in this cafe, Gcc. 



True anfwers to this queftion have been received from 
Mr. T. Mtn (the propofer), Mr. R. Butter, Mr. tVm. Em- 
ilelun, Mr, Da, KinntbrQai, P. M. of Durham, and others. 



1 QUBSTIOM 

Spalding, 



npvxrtihy Mr. T. Allen, sf 

1 Lincolnftiire. 



I,et C reprefeni 
altitude of the m 

liable. Put the line of ^di.G (the 
Jiorizontal parallax) = -0174144 = o 
(radLns i.) and the fine of the jLZdH 
(the moon's viiible zenith diftance) — x, 
and then the fine and coiine of Zi/iC, 
' the true p:irallax in altit ude, will r ea- 
dily be found =«.v and Vi—aaxx re- 
lpe<3 ively : Whence x\fy — aaxx — 
^(tv'i — *K=:finc of ^ZCS, the injc zenith diflancet 
and 
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and copfequent ly, l •.x \^i-~aa xx — ax\/'i — >:x ■.: a : 
axf/i — aaxx — aaxf/i — xx, the fine of the er roneoua 
parallax. Therefore ax — axi/i — aaxx-\r daxt /i — xx r 
or, which is the fame thing, x—i/xx—aax* +i»v'*' — ** 

u required to beamaximura: In fluxioni, *+— ?=^^=^ 



•^\ — XX ' t/i—aaxx Vi — xx 

= I ; From the refoluiioo of which equation the value of x 
is found = -71039 = the fine of 4j" if very near. Whence 
the moon's true zeaiih difiance {ZCB) is readily found ~ 
44" 13' i^*> and the error of parallax = ji'^o^i which, 
was re<fuired. 

This queftion is likewift anrwered By MV. fl. Sutler, Mr-- 
Jef. FiJher,t\r.Cha. Green, Mr. Z):^i>«ri/-00i,andothers; 
but the above aofwer, and Mr. G. WitchelPf,, being the only 
true onet that came to band within tlie limited time, the 
auihors thereof are therefore entitled to the prizes, the 
fonncT of them to the lot of la, and the latter to that \& 
8 Diaries. - 



The Eclipfes calculated for 1763. 

There will be only two eclipfes this year, both of the 
fun, and bod) iDvtfible to the inhabitants of this pan of the 
eanh. They happen in the following order. 

The firftis OB April ijih, a little after ten in the morning, 
and wiU be very confpicuoifs to the Ethiopians, A^yifiDiaDS,, 
&c. 

The fecond, OAober 7ih, abont one in the rooming, and 
will be feen by thofe who are that time failing on the Pa- 
cific Ocean, near the equinofiial. 

Mr. Stephen Hodges, at the Right Hon. Lord Spencer's,- 
at Altborp, near Nortbaropton, obferves the fame as above. 

Mr. J. Metcalfe has obliged us with with a general cal- 
culation of thefe eclipfes, but at they are inviGble here, and 
we are ftiaiteoed for room, we mull omic them.. 



«-•■ 
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I. QvEiTiOH 503, hj Mr. Tho, Sadler'. 

At Marbury a maid doth dwell, 
Wbofe wit and beaut y rooft excel j 
She feeiBS to rival ev'ry fair ; 
TTiey'te few that can with her compare: 
Herheieht, age, fortune, you will know 
Fiom ih' equations propos'd below. 
*+a^+a = *8i-ji94. ^Wlierex = her fortune: 

^ = her height ia inclMi. 

z — her age— to be foI*ed 

(by a quadtadc. 

II. Qwest. 504, hj /i<f fl«.7tf/-.WyTcUBleiuierli»flctt. 

Afbip, at a certain port j^, obferrefftwo iflands B andCi 
B bears from her N. N. E. and C, E, S. E. From thence fail- 
ing £. byN. 5 miles, finds B and^'equally dillant from her, 
and continuing the fame courfe $ mii« farther, (he bad the 
faid iflanils in a right line ; r-quired the poit's diftacce from 
the two iflands B, C, and idfo the (hip'i diltaucc frotn theiB 
at the fecoodand third obfer^"'" "" 



«-,ulll 111 GI|UdlJUDiE 

»jz = lj09Sg'*i,f 



III. QuesTios J05, *f Mr. J.HudfoD, hand Surveyor. 

. There arc two places in the fame parallel of north lati- 
tude, differing in longitude lo"; and their difta ne'e on tho 
parallel is known to exceed their diHance on the arc of « 
ureal circle by I'jj j miles ■. required the latitude and neareft 
diftiince of the faid two places, fuppofiog the earth Iphcii- 
cal, and 60 miles == a degree. 

IV. Qbestion 50S, hj Geometricus. 

In two fimilar right-angled triangles, there is given the 
bafe of the one, and the perpendicular of the other, in one 
fum ; and it is propofed to determine the triangles fuch, 
iliai their hypothcnufes fliall form the legs of another tri' 
angle fimilar to them ; and fo, that the lura of their three 
areas may be of a given magnitude. 

^ V. Qui»- 
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V. QosiTKMi 567, fy Mr. W.Spicer. 

Giren the arm of a plane triangle = ij;. and iti renical 
angle = jj^ 34*, and the fide of its infcnbed fquare = 9.6- 
ID defciibe tbe triaogle, 

VI. Qj;ciTioN io8, fy Mr. T.Barker, e/Wc&halU 

Suppofing yi asd B to reprefeat two right lioes, whereof 

die fam U giveo ^ /, and — to denote any gtreo ratio. 

Reqoired 10 detetmiae, by a geometrical' coo nrudioo, what 

jf aod B themlclTet muft be, Ca that A* +— X B* may 

hczxee, a fpyta fiyiate. 

VII. QwE»Tio« 509, iy Mr. T. Mofr. 

>f layi j9 one handred gaineas to i, that in 15 throws 
with J half-peace, he does not throw, precifely, 4 heads 
the Gift J throws, 6 heads the next-j throws, S the 3d, 10 
the ,iih, and 11 tbe laft 1 throws : Required tbe iefpe<3iTC 
values of thefe two gamelters expe^ations. 

VlII.QunTroM fiOr J? Mr. Rob. Butler. 

Soppofc in latitode 51* north, a femi- circular plane, wbvfe 
radius is ao feet, to be placed in the plane of the meri- 
dian, with its bafe downwards ; at what time in the after- 
noon, on nil June, will its Ibadow cover jull one acre on aa 
horiionial plane ? 

IX. QuEjTios Jii, *» Mr. Malathy Hitcbim. 

In latitude jo" north, there is a cylinder, whofe internal 
diameter is = 6 feet, and length = u feet, lying on the ho- 
rizontal plane, and making an angle with the meridian := 
ao' eafl; at what time of the day, on May ic, 1763, will 
the greateft part of its internal fuperficies he enlightened by 
the fun ; antl what ratio will that enligbiencd fpace beat to 
>be whole ioteroal fuperficies i 

X. Qu K s T 1 1 o H J 1 3, i/ Mr. Jofeph Walker. 

Two right lints, drawn from the fame point, being giTcn 

botb in length andpolicion ; 'tis required fo to apply a right 

^( of a giTCD length, between .them, and lubccaaiog the 

Qj givgn 
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giTenang!e, ihai thcpart of the one of them, next the faid 
angle, may be to the alternate part of the other, in the 
given ratioof f to j. 

XI. Question 5131 Sjr Mr.T. Mot's. 

Let the ratio of the head and hung diameters he what it 

will, within certain limit*, a fpheroida] caJk may be fo 
formed, that the diagonal linc,Tuch as is now eraduated 
upon gauging rods, wilt cKhibii tbe truecontent of thecaik: 
'Tii-propofcd to find, by a general method, what thofe li- 
mits are, and how near the head and bung-diameters can 
approach to the ratig of equality, before the above circum- 
uance fails. 

Xn. Question 514, fy Mr, William Embletoo. 

Suppofing a triangular prifm, whereof the dimenlions of 
the licles are S, 10, and 11 inches, to be laid io flill water; 
I would know in what pofitioa, or portions, it will reft, 
and what part of its furface will beimraerfed, fuppofasgits' 
fpecilic gravity to be in proportion to that of tbe water, u 
a to 3. 

Xtll. Question 51;, fy Mr. Abr. Botbam. 

Sappofe a perfeflly elaflic ball, of a inches diameter, to 
be let fall upon the fuvface of ap hemifphere whofe diameter 
is 30 inches, from the height of s fe" above the plane of 
the horizon er hafe of the hemifphere ; to find at what di& 
tance from the axis the ball mult defcend, fo thai, after be- 
ing refledted at the furface, it Ihall impinge upon the ho- 
rizon at the greatelt dillaace polEbl: from the center of the 
hemifphere. 

XIV. Question ;i6, fy Mifi Aon Nicholls. 

The latitude pray Ihew ; the hour o'th' night * ton tell. 
When the three ftars below f are in one parallel.^ 
* On Jao. I, >ltf]- t Siiiu>, Cot Leooii, and Allah. } Of Altitude.. 

XV. Queition 517, j^ ^r. William Spencer. 

Given 4x* +Bj'x» +x'j' + 4T*Jt» — x'j'zso, t« 
find the value ofx when_» = a, fuppo&ng that x = 1, whed 
y vanifiKS or b<:coiEC$ = o- 

Tit 
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Ti/PKixs QoitTiflHi fy Mr.T.tiob. 

Throngh the angular pmnt C", of a 
^ten plijie mangle ABC, to draw, 
geometricaltyj a ri^i line fo, ~that 
two othera y/D, £S, being drawn, 
from ihe given points ji, B to meet ■■■ ■ 

the fame, and make ffren angles with J) C JE 

the right liSe AS, whofe fum is lefs ^ 
than two right angles, their reflangle iAD X BE) may he 
of a f^ren magnitude. 



1764. 

^ueftions anpwered, 

I. QgE3TiOM'5«3 anfaitred if Roflicns. 

iWENTY yonr charmer's age appears to be— 
_ Height fjxty-five*. as near as I can fee: * Inehet. 
Her fortune too will eaCly be found. 
Nearly a hundred, thirty, and one pound. 

ThefamianJWfredhMr.Edw.CrifRths.a'rUhg'iiU^er, 
in Ellefmere, Shropflure. 

Put a8i*5*94 = a; i7098B'»a = i: and then, by tranfpo-' 
lition, involution, &C. will be found aa— »ax -}- xx ^ 
4j^ + ZZ + 4/2 = x'( + 4rz (per equality, tc): Whence 
aa — iaxzujz, and coofequentlir eax— nrxx = 4xjpa 
=14* (per queii.) ; from the refolotion of which equalioD. 
xcomesou: = iji'i»94l- and from thence her age ii readily 

found = ao years, and her height — 6j inches. In the 

jame manner the anfwor is given by Mr. /• Hampfon^ who 
thinks it a very great pity that fo tall a beauty Ihould ha»c 
bo greater fonuae. 

This qoeftion it likewife truly and concifely anfwered by 
Meff. Tha. Baker, the. Barker, Ceo. Bland, T. Bremhail 
(bi>th of Mr. Allen's fchooll, /. Eadon, Rob. Forfier, Rich. 
Ciihat, Steph. Htdgii, J. PotUr, T- Sadltr, ttbepropofer). 



T 
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TBo. Sander/en, Wm. SemeU, Paul Sharp, Wm. Spieer, J. 

■ Sloktt, Eleanor Suggett, 7. S-mait, Ifiac Tarralt, Francis 

TajUr, J. Walker, Tbo. {¥alkir, J. med, Ja. Toung, stad 



II. QuBiTiOH $04 anfioerrd fy Mn. T. BrosahM, tt 
Mr, AllenV, at Spaldbg. 

L«t A reprefent the port; B, C, the two jflaixls; jID 
the ftip's coarfc ; and J, D, her j>hces 
at the fecond a.nd third obferTatioos ; 
and let the poiota A, C; A, B\ B, C: 
C,J, and B,J, bejomed, and draw i>F 
asd Ili B BA, and DE and IG | CA 
refpefiively : and then, by triKonometry 
win be readily found DF {.xjH) = j'jj 

Put AD (= 10 miles) r= a, and CF= *; and (hen, per 
Cmilai triaogles, x : h :: e :—■;= EB: Whence CH = 

x + ^f. BG = —-V\h, aBdconfcqneiittp(47Euc. i)xx 
^cx-^icc-^ibb^~-¥^~ + ihh-¥icc{-CI' 
= B /*, per queft.) \.z.xx + cx = i~ + ^ : Whence. 
jci — iif xe + xC=x* +c*' — ticx — 4icO = o> Mid 
confequently x' — iic = o, or *> = (Jc, and x^\fbbe 
=.£'jj4SS; and hence will be Found y^C= i4'6£9j, AB^ 
If8i47. i(?C=/5)=:ro'87jo, Z?£: = 8-4409. andZJBs 
11*0441 mile* refpeAively. 

In this manoer nearly, tlie anfwer is given by Meflrc 
BUanerhaffetl (the propofer), 7ho. Bramlsy, John Crqfi, 
7. Eadon, Rich. Gibixmi, J. Hampfon, Steph. Madges, Steph. 
Ogle, Tbo. Sanderjon, P. Sharp, Wm. Spieer, Eleanor Sug- 
gett, The. Walter, Jm. Teung, and others. 

Hr. Wtit. Efabhten conllrufts and folves it by means of 
the femi-cubical parabola only, to which it evidently apper- 
tain) ; and Sangrada, Jan. conftruQs and folves it generally, 
viz. when A I and 11) are in any given ratio whatever, by 
meant of the interfeflion of a circle with a hyperbola de- 
fcribed, to the afyroptQtes AC, AB, duroufih the givcD 
point L>, &C. 

::»,.c,=,G00gI>?'**" 



^ 
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ora the informaiion received from federal correfpon- 
s, it appears that tbii quelKoD, after the copy of the 
gear's Ladies' Diary was deliTered, has been propofed 
lofwered iDfcTeral of tfaemagaziDes; an affiur the more 
riziug, M we cannot prevail on ODTrekes to think that 
ngeoious propofer woald afi fo dilhonourably, as to 
any thing he had devoted to the fervice of the Ladies* 
y to anothcT place. 

X a^s 600 (— 10" X Bo s= 4 the giveo difference of lot- 
le in geographical miles), i = oat. fine of 10°, 3C = 
S (the givcD excef* of the diAance on the parallel above 
on the arc of a great circle), and x = the cofine of the 
jde required (rad. = i); and then ;7X will =:i the dif. 
e of die two places on the p;iTal1eI, and tx — the fine 

their diftance on the arc of a great circle: Whence, 
ing v = the degrees in the faid arc of a great circle, 
[hall have 6dv ^ ax — c, perqueft. and confequently 

°^ = fine of %%' 43' aj'; and hence the latitude 

;aTS to be about 57* 16' j;', and the neareft diftuce of 
two places 646*3635 gcagraphical miles. 

[r. 7. Harnpfan and Mr. C. Hation pot r = 3437*<4 
lumber of geo^aphical miles in the earth's radius); y ts 
of i the rcquirea diltance of the two places on the »e 

.great drcleCrad.i); -; — r^d; all the relt as above; 

then, by a very eafy and Ihort procefs, find dj i~ . 

UIll _ '•'•^■^7' — &c. = c ; from which, by rc- 
1.3.4.J a.j^.i.6.7 ' ' 

ting the feries, j comes out = *0{»i jj ; and from thence 
y Hnd evety thing elfe nearly the iame as above. 

«r. Rich. Glbboas, Mr. Paul Sharp, Mr. Jtif. Webjer, 
I. and fame others, have alfo ^ofwered ihis'queftioii. 
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IV. QoiiTtox ^06 *iifiaere4 if Sir. Kick. Gibbons. 

0pon ED, the ^ven fam of the b^e and p^rpCDdicolar, 
cooftitute thereflaogle£C~thefura of the 

ihrec gi»eii areu, and alfo about the fame, "■ 

as a diameter, conceive a fcraicircle to be de- A p. j ^y 

fcribcd, catting AC in S ; join tbe point* E, 1/ ^-"'^^l 

^, aiid£).i(;and£^5. fiCZ>,and DB£, \P^ P J 

wUi be the three triaDglet required ; which /! Jt^-*' 
u too erideDt to need a demooftration. 

In ihti manner exaftly it ii conftrufted by Mr. RbB. Butler, 
Kt.Wm. Embhian, Mr. Th», Sanderjba, Saitgrado, iaa. and 
others; and MeC T. Barktr, Geo. Bland, T. Bramhail, J. 
Eadta, J. Hampfin, B. Robinfia. Paul Sharp, W. SpiceT, 
Eleanar Suggett, Tin. Walker, W. C. Matiemalkui, Sic 
iiare feat algebraic folutions to it. 

V. QoBgriON J07 aHprneredij Mr. C. HnttOtt. 

CoHtTaucTioN. Produce AB, the fide of the giren in- 
fcribed fquare, to C, fo that JBXBC 
nay be = twice the mvea area of the 
triangle, and tate BO, -L AC at B, 
a mean proponional between ABmA 
BC, and on d^'cooceire alemicirde 
jSfCtobedefcribed, aoddrawDf 
I AC meeting the fame in F., frwn 
whence let EF be drawn g DB meeting AC in T\ Then, 
if on FC a fegment FHC of a circle, to conuin the given 
vertical angle, be defcribed, and FG be talcen =: FB, and 
.GH drawn H FC, meeting the arc FHC in H, and the 
poion H, F, and H,C, be joined, FHC will be the tri- 
angle required. 

Demonstratioh. The /.FHC^^n given angle, per 
conilrufl. and twice the area of the I\FHC-FCY.FG 
■= (by conltrufl.) FCXEB = (per prop, of the cir.) FE* 
= BO* = A3 XBC = twice the given area, by cooftrua. 

And (by prob. 3d pan ad Simp. Selefl Exercifes) fr. ^uj 

— — -^ = AB, the fide of the given iofcribcd fquare, 

by cooftruaJon. ^ E. D. 

_^NoTB, When GH neither cut* nor touches the (egment 
'JiC, thit quell, is, manifeflly, inpofEble. 
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Mr. tFrt. Emi/eton, Mr. SUpi. Ogle, and Sanzrado.]}^. 

CODltniS it nearly in the fame mioner. MefT. T*. Barker, 

r. BromhaH, Get. Bland, J. Hampfon, Paul Sharp, &c. 
have however pointed oot mgenious qietliods whereby it 
may be folred aJgebraicaily. 

VI. QuiiTiON jo8 ff^iuer^rfir/lfr. Wm.Erablston. 

Construction. Upon jiC — s, the ^ven fum of the 
two right lines, coBftitute the reftangle 
^E = ee, and take AS - AH, and C 

then AB, BC will be the meafurea of 
^andfirefpeflively, uid in the given 
ratio of ra to « For, drawing BFi , ,,^ 
AH. and producing it and EC till they l^ W . ^ 
become each =F£IBC), and joioing HI F^i'M 
their extremes C, D, then, fuppoGng 
AB : BC :: m-.B, it will be « in:: A8XBC(.=sBF 
XBC T= BE): BC* : Whence BE s^ X BC*; to 
which equal magnitudes, the equal magnitudes AF, AS*. 
hangrefpcftiFdyadded, inwlIbecome^S* +- X BC* 
= AF+ BE — AE- ce, per conftruflicin, &c. 

Note, This qneftion will be found ufeful in the folotion 
of forae difEcnIt problems relating to triangles. 

The fame anfwered ly Mr. Da. Kinnebrook. 

Construction. Take HE = i, the given fum of the 
»wo nghi lines, and from the center ff, with radius r, fup- 
POfe the circular arc IN, cutting HE in N, to be defer! bed, 
and draw L M perpendfcular any where upon NE, and fo 
as that LM^ be to ME* ■.-.m-.n, and let the points £, L. 
pe joined by a right line produced, til! it meets the faid arc 
in AT; from whence draw KF^HE, and HF, FE will 

he the meafures of A and B required. For, joining the 

points H.K,n:vt::FE*: FK* = ^'x f £' (by con- 
ftradion andfim. triangles, £^i, EFK), and (by 47E. 1) 
J/f. + J X FE* {= FK*) = cc i- HK*. per con- 
ftiuflion). 

Mr. Roh. Butler and Mr. Ti*. Sander/an alfo conftrtifl it 
«amy according to this method. 

A more 
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A more general Anfiiaer U thefamt^ hj P. M. a/Darham. 

Suppofe ia a right Hoe the two points A, B were given, 
and It was required to determine another 
point C therein, fuch that m x AC -t- b x A^f ff CS jC 
JC'mightbe = /.xZ)^'(D£bebgano-. 'LL '_ .. 
thergiren right Une. . ^. , - ^ffi^ffig 

ffifeft v^fl in 0, and divide it id F in the j j , 
.'given ratio of m to » ; take OA") fo that ' 

m + n may be to p in the duplicate ratio 
a£ DE to jf, and, maJtinK FG (towards oppoCtc parw 
of f) = FO, take 6'C, fo that the reflangle under it and 
CO may be equal to the giTCD reflangle under v^^and KJi 
(Simp. Geom, Pr. 6), and C ihail be the point required. 

Dkmosstkatios. For, fince AB'is Infefted in 0, 
a AKB + AO* = OK' (.6 Euc a) and pCCO * 
r2G0C + 0C* (.jEuc. 1) = idFOC-t-OC*. becaufe 
C0=^%F0 0iyp.\ BntdGCO =AXB {hyp.); there- 
fore iC2F0C+0C + A0* =0K*, and, m ultiplyin g 
both fidtsby m + n, wi-t-a » aOfOi:+ m ~t- n x 
Zrj"'-(-^7^ = «-i-«x(?A''=/.xO£''(hyp.). Again. 
becaufe AB is divided in F in the ratio of m to n, and bi- 
feaed in 0, therefore tn ■¥ n : m — n :: {AO : FO ::) 
dAOC -.CIFOC; and confequ ently w -hn x \nFOC 
= m^ ^nxXDAOC : Wh ence (m — « x a C3 AOC + 

Corollary r. As the point C falls within or without 
the terms (or points) A, B, ihe right line AB will be the 
fam or difference of the right lines Tought. 

Coroll ary a. The natnerical folution is had from th is 
equation m — a x zCD >40C+ m + n y. AW- + t/t.' = 
';>xZ)£*, where pis univerfal, but in the queftion is limited 
to the value n. 

Neat geometrical conltruAioni to this queltion have alfb 
been received from Mr. T, Barker (the propofer), Sangrado, 
jun. Ki. tV. Sprctr, and others. 
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VII. QuisTioK ^<y^ Mttpiufrtd hy Mr. W. Spencer. 

The throwing of M heads, preciiely, in « throws wiih ^ 
halfpence, being evidently ifie fame as throwino m heaija 
precifely in »x(> throws wiih one half-penny only, it fol- 
lows, from eorol. to prob. j on page n; &c. of Simp. Nat. 
acd Laws of Chance, that/ if the jth, 7th, 9th, iiijh, aod 
ijth terms of the binomial i + i raifed Co the sjth power, 
be each divided by 1 -♦-»'*', they will be the lefpcftive 
probftbilitiea required, i. e. putting — X — X — X^X 

=L^ = i.; then/, ?X — X^, fX— X^ X -? X 

^,pX^X^xi2xV*X^xi-'.aodj,xHx^ 

X^X^X^K- X-- X y wUI be the refpeaive 

probabilities of throwing the number of heads as fpeciHed 

in the quedioi), confidering ihem ns independent one of 
another : and therefore the probability of their all happen- 
ing together, according to fome order or other, will, by 
ccrol, to prob. ift of Sirap. Laws of Chance aforcfaid, be 

expteffed by >« X ^ X ^ X ^ X ^ X ~ X ^% 
X -^ X — ; but there being ix»x 3x4x5 (= no) per- 

rautations, or differerit orders nr ways in which * fucli 
erems may all happen together, the probability of their ' 
happening in the precife order required in the queflion Will 
therefore be /"" "*-'°*- '?'•'«'■;?'•;<'' 't''^ . p,^^ 



Much after the Cirae manner the anfwer is given by Mr, 
fym- Emhlil'^n, Mr. C. Huitoii, Mr. Ma/, (ihe propofcr). 
Sangradi,ina. and fomc others. 

VIII. QuKSTioH iic anfwered hy P. M. e/Durham. 

It may be eaftly fhewn, in the prjjeflion of any regular 
figure, whether nght-lincd or a conic feflion, that (he arta 
of the plane of the fieilre is to the area of its projection, ;is 
tbe height of the plane above the horizon multiplied by 

Diarj Math. Vol. lU. R radius. 
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IfO. 6u CL" BSTIOSl ASSWEIED. iSj, 

Th/Mir avfwertd otbarviifr hj Mr. Robert Sutler, 
{thf Pf»p^fir). 

Suppofe ySSSreprefents ihefcqiiiredihadow; j = area 
of the civen femicircle AG B; a and i = 
fine antfcolinc of the lat. x and j =■ thofw „ 

of the fiin's alt. z and b = thofeof li' 

azim. from the Dorth ; lic: fine of his dec 

[fait= i) and ,^:= 43560, the feet in i 

acre: Then, GP being perpendicular 1 

the horlrtrntal plane ^fiSy, i Xi'C= 0^^::^^ 

FR willbe the length of its ftisdow; and, ■'■*■ 

drawiDK DL, DS, indefiDiiety sear, and 

1 PC, P/J, and meeting the curvM in Land 5, refpeilively, 

aniRE^AB, theft wiH PGX.PD, andPCxS/i, be 

i«fpe£UTci]r = tbc areas of the parallelograms PL and PSi 

bw z being the Cne of EPR, RE is=:zXPR = ^ X 

PC. Mdthtttlore PD}<ER = ^X PC XPD, i.e. the 

area of the parallelogram PL drawn into -^ = area of the 

parallelogram PS, and confequently / X -^ = ^, let tha 
curre j4 R B be what it will ; but, by fperics, &c. s ii foood 
= ~ — tl^ — ^1— i — , which fubHituted above, aiTes 4- 



X '/hbyj — d — ax^ — A: From whence x ia found =s 
'aiii£4i, and confequently the fun's azim. from the well = 

39" rj', and the iim« reqnired =9' 16" pad 8 o'clock. 

Wo regard is here had to the fun's femidianieter and refrac- 
tion ; but the anfwer in fuch cafe will be had, by making. 
i=i One of 19'' more than what it here is. 

IX. Question jii artfwtnd', 

,VKefisii/iaiiKe(f and fome others, (anfwering this 
(queftion) male the time fought to be about la' paft n ia 
the morning, and find the lUuminaied part =: f the whole 
internal fupeificies nearly; bat PiiUtecinui finds the illu- 
miaated inieioal furfacc to -be. always = a reiUogle under 
R a .the. 



Ladies' Diakizi. l_ReUin/ani ijAa- 

the line and lecaot of the angle comprehended between ihg 

, ifliiiiig from the center of ihc fun ' ' - ^'- 



folar r; 



?, ifTiiing from the center of ihe fun, and the Jta- 
the givea cylinder, pafEog through that {Xiint of 
the circumference dJ its end, whereon the fiiid ray tmpiD{;e3, 
to radius =: the diameier of the faid cylinder; from which 
(as it depends wholly on the fun's altitude and aztintttli 
conjuDi'tiy) being fluxed, put = o, aod reduced, the time 
requited, &c. inay be determioed.* 

X.QUES. 




•IX. CtUESTION JII. 

At the iinrirer to this qucAion it parcly 1t\{e and paitljr ti 
pictc, 1 fliall fupplf the whole Iblution i% below. 

I. Ttfiai tbt Time iflhign»ttft Bliamatt'iii*. 

CoNSTKucTiov, On the pUn; oF the 
dclriibe ihc primalire circle, ind therein 
tite Z ihf zenith aud P ibe pole ; draw 
Ibe horizon HO, on which take HA — 
»o" the given horizontal angle made hy 
the mciiilian and the aie of the cylio- 
dcti and through A draw the meridiaa 
^SP. Solliall^PZbetbehourangle 
fiom noon required when the moil foi- // - 1 
iJCe ii illi:m'n4ltJ. 

uTve hounding the itiumi- 
Iways the Qiadow of that 
;e of iheend of the cylinder nhicb is turned 
towjidi llie fun, ihac is, that fcmicircumfcrence whofr diam. i? per- 
pendicular CO the plane drawn through ibe fun and the aie ot the 
cyhndtr. It is aljb evident that the moll futfaee will be ilium inal'ed 
wbt n llie folar riy penelralet Co the farthelt diftance poflible wiltrin 
ihe cylinder; and tbit, it is faitbei evident, wi!l happen when 
the tay makes the leaftpolIiUlc .ingle with the aieof ibccyliiuler; 
ami [his angle being always meafuied by ilie are of a creat eiiclc 
piiltinji ihrough the fun ind that point ji of the hoiizon to which 
Ihc ;iieoMhe cylinder is dlreiled, this aic will tbeiiforc bcamrn. 
that ii, ibe n^ intercqiEed by' A and the piratlel of decb'natlon 
for ihe given d^y, is 3 minlmuni; in which rale it is efidcnc that 
I lie arc mnft be perpendicular CO the parallel of dfclinalton, ^d 
will liierefore lie a meridian palKng Ibrough ^, ai by che Con- 
flrualon. 

CiLCui.AT.os. In tberigbt-ansIedlrlaDple^HP, it is ai the 
s. of WP(ijo') ; radiui : : tao^, HA [»o') : ung, bout /^P 



S.Qni3TtDM ^it mnfitifreJ fy Afr-T, MoCa. 

CaN>Tiiu«Tioii. Snppof« Z>^=:oiieof the giKn lines 
compreheacting the eWea angle, and fTcm 
tbe center Z> with raHius />£ (= the gives 
line to be applied) conceive the circum- 
fereoceof a circle lobe defcribed, antjmike 
ibt AUDfC^z^the fnppleraeDt of the^ven 
angle to iSo", taking D K : DM :: p : q,. 
Ml. the given raiio, aodioining ibe points 
HtK, by a riKhi hoe cutting the circum- 
fetEnceoftkelaidcircteinf: From whence 
drawing ECi.DK, meerisg DHiaC, and 
producing Dfi till DJ= CH, and CE, 
till CB becomes = th» otber gpven compre- 
hending line, And then, joining the points 
D, S, the thing is done.-— —For, by fim. 
iriao^ej, DX: DH : : C E : CH; and, 

Ecr conAruAion, DK : D H :■. p-: q; whence, per equa-- 
ly, CE: DA{~CH. per cdafttirffcon) w p:q\ and the; 
Z5(7^=:Z-^0 A' (the given angle),, and the right fiocs^ 
CA,CB, isA.ii& ue s^e giT«B-Snet, by conliruaioD. 



i.»J_ 



\.nA 



tin;, «f si* 



41*^ vkich anfnen t<>> 
1 iihoon, thrrcrcmtin . 



fin. Hf" 
<h. 4Tm. 39 1. and which hring laLen frc 

■ok. I Int. II I. m nenrl^ iS minulci paft in ib incnDiDin^ ii ine 
time of the gtCjteH illuiniautiou. And M ridiui : (of. H/l : r 
™i"-HP rcof. fvJ's:!*)" jo* jo'; f.oni vhkhtake PS (s:?*" 
■ *t') thefun't poliv di Dance, and the temilndci js" »l' Jo" '» ;2i". 
-45 the mearure of ibc lead inglc foiinid liy the foUi ray and tbe- 
aae of the cjjindct. 

ScuQLiuu. HeiKe tve inav ohrcm Ihatthe time it the Tjnw 
*bit«Ter the decliaatioii i>; and chit ilic time eirea in the mi' 

giual aQfirrcr is wrong. It m ij ^ilfo be remarked, chjt if the 

rufaalug in the above, oi in wh.it tolloivi, {hould'-not be deir in- 
loy pcrfoo, he may iffift his imagination by tolSng up a ledlan-- 
gulat niece of papct into the form of j. cylinder, aod tipeOiig it ux 
tiu mu laj*, or lo the li^t of a candk^ 



a»- 
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«M^ Lad II i' Di aki bb. \_Rel/iif/on} IJC4* 

j^CoHSTKCCTiOH t» the fame hj Afr. Da. Kinnebroolr, 
and P. M. of Durham. 

Produce one of the giTcn, comprehending lioei BC till 
CG is to ihe other of them [^AC\ \a the given ratio of ^ to 
q, and let the points A, G, be joined, and about the ceoter 
C witb radius CF (= the given line to be applied) conceive 
a circular arc to be defcnbed cutting AG in F•^ from wlience 
draw F D U CG meeting AC in D, and, joining the points 
F, C, draw /)£ | thereto, and that will be the pofitiOD of 
the line required: For, by fim. triangles, FD {=C£, per 
conftruftion) : D^ :: {CG : CA •.s)j) ! q, per Mnllr. 
and, DC being a parallelogiani (per conurA -Di^ will be ^ 
C/" = the given tine to be applied (per cooitruflioii). 

Me?. Hoi. Bat/er, IVm- EmhUten, SangraJc, juo. aod 
£>me otbert, have alfo cnnllruflcd it in an elegant and con- 
cJfe manner; and Mcff. T. Bromhall, J. Hampfin, Tho. 
Sanderfort, P. Siarp, &c. have given curious algebiaic Jb> 
lucions to it. 

XI. QuEi- 



II, Tc find lit ^mtilj o/fir/tci ilkmiuliJ. 

Conceive rhe cylinder to be cut thro' (ui <at fide in the dtieffioa 
of iiB aic, and to be fprcad flat out 
on a plane; thf n will the illuminited 
part appear a; in the anncied figure, 
nhcre if B ii the lemUircumfeTcncc 
?■ ftrctchcd out in a tight line; CB 
it a quadrant; CD, pcrptniiculsr 

to AB, ii the pr^jerQion of the dla- 

mcier of ihe end; or it might be jt 

coniidered 3.S the fludon of ihe dU- 

melcTi and, in like manner, every othet perpendicular EF ii the 

prnjci5liou or tliadow of double the Cnc of id conefpondiiig aic 

BK. 

Put now ( tar the cotang. of the angle rormed by CD or by the 
aie of the cylinder and tlie foUr ray, ot the coiang. of the arc 
AS ((I" it' jo") in the lirft figure M> the i»diu» t ; z = the arc 
CE, and .1 = its fine to the radiui r (j) of ibe cylinder. Then, 
bypl.-metrieon o- irv. r ir-r:CD,.Ji/rr — tx=it.BE (or cor. 
CE), acd ilyrr — *x=iEF. But the fluxion of CD f£ its 




nEF, and I 



Vrr~ 



=■; henccix,£f it = 



yrr-« 



Ko. 6t. <iy 1ST10N3 Ahswikib. 187- - 

XI. QusiTion'si? anhtertd h Mr, T. M06, 

Let d = tlie {^ven diagonal of ihe fptieroidal cafk re- 
quired, x = the bung diameter, ihe ratio of ihe head and 
bupg a» » to 1, and p = ■78^4 ; and t hen, by tht wcjl- 

bnown theorem, iw cooieot will be ii V dd — i-^l ■n.xx 

3 I ' 

xixx-rA»xx; Which, pot into fluxions (fuppoline n cod- 
Itant) and made:=Q, and reduced, gives a: = ■■ " ^- ^ — 

the bung diameter, in this circumftance, wben the cailc. 
under tlie given diaoonal d, is the greaieft poffiUe; and 
this vatnci fubfiitutea for x in the above expreffion. gives 
~j- X 1^^* 5= Ihe cootern of the grcateft fpheroidal. 
calk 



ytt^rr — XX ssilrx; the fluent oF nhich it i/r;r = the ar^ ' 
CDFE. And wlien £ urives at 3, thca x i> = r, and the area ' 
CD Bis itrr, thedoubleof vhichi>^D£=:4-rr = l^J, put" 
lii^ J for the diametet of the cylinder i which, fiace d is ^ tf, trill 
be i«t ■= 14-78009, the illumiaaled furface reqniied. 

Now, the length of the cytiadei being double iii diameter, its 
fholc intcnial (mtice will be if id, putdng ^ = }'>4i<t ; and ' 
theicFore tbrwhoie is to the illuminated part, if xf la t, that it, 
m6'iS}Ii t<f6SSiS, oral fixjSi to 1. 

' CaioLLAKir. From tEc above it appeart that the ptojeiiUoa 
otOixioy' {iCDFE:=4irx)ot a middle zone of the cimlu ' 
Old of the cylinder, *f^i ^1 imerntl Jkrfacc, ■> alwayi equal 10 
the fliadow ot pri^cOion, m tU fUiu of lit iirixrm, of the lediagle 
under the diameter and diflance beiwoen the two roiUllneBr endi 
of thezme; and iliai the priije^i^n of il-e whole circular end, on 
the internal furface, (thai ii, the wliole illuminited part) ii equal ' 
to tlieptojeA'oQ, on the horizoitial plane, of a Iquaie whore fid* 

it equal to ihe diameter of the cylinder Or, it farther appears, 

tbil the projeiition of the middle zone, it to tbe reAangle under 
the fine and fccant of the complement of th: ang'e made liy the 
folar iiy and the aie of the cylinder, to a ladiul equal 10 the 
diameter of thi cylinder, as the Gne of the 1.1c CE ii to the ra< 
diui. And, aifo, that the whole illuminated part it equal In a 
redangle under the fine and fecant of the fime angle, to the rnme 
radiui equal to the diameter cf tlie cylinder: which uil it alio 
tcmaiked hj rltihtefbxM ia ihe aii|>nal foloEioii, 



caik having ihe given (^agonal rf, and correfponding to any 
. affignable polEbJe vaJue of /t : And •ubtn it is lels than d* 
x '6183, the content, ai faand by the di^oDal line, the 
problem is then manifeftly impolEble; fuppofe it therefore 
equal thereto, ID order to determiae the limit of x(ra)aifecl), 
ft «. fappck i^' X 1^^ = rf' X -6,83, or ?=i^ = 

•J>9i ; whence n is readily found =: '898, fee.' And hence 

' it appears that the prefent conflraflcd diagoDsl line, witl 
Bot exhibit tbe true content of a fpheroidai caSc, when the . 
ratio of the head atid bung diameters approaches ocarct to 
an e^ality than that of '89B u> i ^or g to 10, neady), i» 
abf CircUm^Dce whatever. 

XII. QoESTioH 514 anfwtredtj Mr.'Wra. Embloton.* 

Suniofe JBCreptekav a fcAiODOf the ^vea pcilia pa> 
lallel to its ends, JED the 

ianierfed part thereof, jfG, 5^ gj 

jt-H, right lines drawn from ;\ T~^^~'-—~J^' 

the a n gula r p4»«t J, to ihe ' \ „/( "y^ 

middle points of SC and £D, \ \ "k |g , >rC..{-. 
felpedively : TheD.if theceo- (^"JE^/fe^^^^ *^ 
ter» of gravity a,ai oftiietn- vV/^^ ' 

aogles ABC, AED (whidi are ^^^ 

known to be t ^fAG and AH -^ 

from G and if, refpeftively) be 

joined ty the right line « ni, the prifm will, by tbe laws of 
hydroftatics (fe prop. 81 fefl. 9 of Emer. Mecfian.) be qui- 
dcent, wbcQCTer that iine bccopes {terpeadicular to the 



1b Otdcf to bring tlilt ptoblen to sflni! roTutioo; On DST, 
produced both wayi, demit the pcrpendicularii Ci, St, which wilf. 
itierefote be paraUel to aH; alfo, an A Bnai AC. the perpcR. 
dicularsDFindEZ. i~ v •\ 

Sinte then G M \, ~ GC, and 3t. GH, Ci are p.ralleli. He 
wtlibe — Hrfi but H£ = KO, v fie = DA Ag»m, fi nee the 
vacicJ inglei (EBwid PED arecqual, 11 alfo iD (7 and IDE, 
the two trianglei Bf £ and DF.E arc ntnilar, a> alfo the (wo Cil> 

oieaniaietbciJuaciBbMi), tbadMc £2. i OC : : 0X : £p. 



(r. Qjj iiTiONsAmwiRSD. x8j 

zomalliae ED: Bat GH will then ilfo be perpeodi- 
r to tie fame (by cor. to theor, ii B. 4 Simp. Geo in. 
dit.) sod fo the queltion be reduced to thai of dividing 
given triangle JSC'into two civEn parts by the nght 
ED, fo that GB, conoefllng the middle points of ac, 
ED, may be perpendicular to the kttcr of them ; which 
problem purely geometrical ; and from whence an aB- 

io numbers may ba readily denved. This problem 

be of ufe in deteimining the Ittufture of a. flup, 10 M 
sieaft fubjeft to roll, &c. 
r. 7. Morelaniti anfwer is the &mc as the above, Tsry 

I. QuBSTiOH 515 atifwirtd by Mr. Da. KiDtiebrook. 

.ppofe the" ball to fall from B, on the point D, of the 

r hemifpherc MDL, and, after 

flion, to defcribe the curve DO, 

ling the horizon in the point G ; 

draw DF, a tangent to the fame 

I: Suppofe, a!fo, FG. DE, to he 

endicuTar to the horizon, and KDI 

t a tangent to the bemifphei e ac D, 

put DC{= ii foot) — r, i6T-'Treet = ^, DE^x\ar\d 
the diredlion of the ball DF, after refieaion, being 
as that the ^B D K^/LF D 1 {b ^.xhc natu re of re- 

ion), and its velocity therein = 1V4'"/ — tx (as batli 
and hemifphere are peifedly elaftic), we (hall, by 

law s of falling b odies. - trigonometry. Sec. £nd CC — 



G I jaE o 



- 4- 1 X Vrr — xx, A max. (per 
queft.) 



ut, now, i^jtB, ctsjIC, ib and r = Hac and cof, Z ^i 
A E, aad ;/ — A D. Then ni^AI, and ay^AF; hence 
= » — V, and DI = J— «i; alfo SE. = i — x, and CD 
— y\ therefore ibe lad |iropnrimn becomes { — x : C — y : : 
IX I I — ny, which produces ilic equation j» — hx + bij 
> —cy^cax. But the A-lEDs jm/jls — a, a given 
.nliude, by iheijutft. and bydroftalict 1 therefore^ ii:= — t 
<h being fubnitotrd in the eqnation, it becomes at !afl i' — 

•ia.xi + £ + *B. — ; ^o. From nbence the Tilue 

niiy tafity be found ; and tliencc that of/. . t 



lyo Ladies' Di Aries'. ^Rol/injiii} 'j64, 

qaett.) from which, thrown into fluxions, and reduced, Uc- 
X conies oul = '4646 8(c. and henCe every ihingtiile requited 
may be reidily foundi 

Mueh after the fame tnuiaer the sufwer is ^«n by Mr. 
C Hu/tMt, Mr. jf. Mertlaud, and fomc others. 

XIV. QwiiTloH 516 anfwtrtihj Mr. T. Allen, sf 
Spafding. 

. Put X and ji for the fine and cofineof the co'latitude reqnt- 
ttd, V and z for thofe of the arc of time that Sirins ir ttiea 
ftiort of the meridian, Alfo, Jet a and J, c and i, e UldX 
be the'refpeflive fines and cofines of the given po!ar di(- 
Ufices of the tliree given ftars, Siriiu, Cor Leonis, and Aliali} 
and m and n, p and « = the fines and colines of the dif- 
firrenoe io right alcenlion betwixt Sirius and the other two 
of the faid flars, re^Atrely, rad. = 1 ; and then, by firfie- 
rics, thecofineao f iheir zen iihdiHancci will be found eqn^ 
to axx—lfj,exv.in—\irH + dy,aMfj — eqxz + epiiVf 
refpeftivcly : which are all equal, by the queft. From 

the firft and fecond, y is found = x « ^- — v^^^r^^"*, 

which, fubfiituted in the third; and ordered, gives — =. 

~~ '!7"? T r^TT s"^ =WD8.ofthearcSinu« 

is ftiort of the meridian at the time required j from whence 
the hour of thi night,, and latitude of the place, will be 
eafily determined. 

XV. QuBiTiOK 517 anfwmd h Wr. T. Allle«, and 
V. M. e/ Durham. 

From the {pven equation is readily derived ' _. :.: =■ 

- X '—^ — ; mdience, putting ) j t == circular arc, whoft 

radins is unity and j t^'„ , c • ^°^ ' — '!"< """c of 4J*, 
whofe fee, = V, the equation exhibiting the relation of 
the fluents will be found «a = ^*: Which, correfled, ac- 
cording to the conditions fpecifidd in thie problem, becomes 
3fl.= i* + ir; and hence, by a table of natural or loga- 
rithmic fines, &c. the value of * will readily be founa = 
■ *o6iiS, when jt = a; and thence x ;?4*ai(lji &c. which, 
was required. " , 1a 



Id ibis manner, oearly, the anTwer it alfo pita by Mefl*. 
R. Butler, Wm. Embhion, C. Hutton, Da. Kirtnebreok, Wm. 
Spinear (.the propofer), and fcwoe others. 

TCht Prize Queitiom anpaered ij Mr. T. Moft, 
{tie Pr<fofir). ' 

Imagine DCS to be the poCtion .of the line required, 
and produce BC (fee fig. to quell.} to 
meet /igtBE in g. "and then, ^D 
X BE being a giTOn quantity (per 
^eSL), it is evident, from (im. tri- 
angles BCE, gCF, that /iDXFg 
is a known quantity aifo, it being to 
<be giTcn □ ADy< BE:: Fg: I 



Moreover, D i bebg -Li Jg, it is very 
»Ldent that Fg X ^D : Fg X Di 
1 the known ratio of ^D : Di; 



whence it follows that FgXDi, o 
twice the nieafure of the A D Fg, be- 
comes knows. Now, fuf^>ofe Fa and 
Dn-l.Cg, and produce AD to roeei 
DC produced in C,and then it is ma- 
nifell that €gXFm — Dn = twice 
themeafureoTtheA.i)fi;(=f£Xi)^h but Cf is known, 
and confequently Frn — Dn isKnowo alfoi Hence the pro- 
blem is reduced to that of drawing a right line from the 
(pven point C to cut the riglit lines Ag, AC, given in pofi- 
tion, fo that the difference of the perpendiculars Fm, D n, 
falling from the points of iuterleflioD F, D, upon Bg, may 
be = a given right line, /. e, equal to twice the given raea- 
fure of the A OFC divided by the ^ven line Cg; of which 
the follawing it the 

CoMsTRuc. In r^J-ff, take ;r = the ejvendi&renee 
of the perpendiculars Fm, Dn, and draw rp H^fi meeting 
Ag ia p-. join p, G, and draw (by prob. 37^ p- 14» of Simp. 
Geom. ad edit.), from the given point C, a right line catting 
Ag, AC, fo that the fegments Fp,DG, cut off thereby, 
may be to each other in the given rauo 01 Ag to AGt and 
Ihe thing is done. 

Dbhonstka. Draw Dt^Cg cutting Fm in u; then 
(by conft.) Ag: AG :: Fp : DG, and, by fim. triangles, 
and divifion of ratios, Ag: AG :: sg : DG; whence, bj 
eqniJitT. Fi ^ jg, and, taking /p from each, gp e= Fj, and 
^coofcquentl? Fu =gr = the given difference, by conftruc. 

' ^This method contains the folation of another probkm 

of ef ual, if not fupcrior, jlifficulty. , - 1 „ 



Ladies' DiARtSS. ^Rellin/iinl 1764. 
Mr. Da. Kinncbroak draws CU and f7/ll BE aa& AD 
refpefttveiy, and produces AD to meet CH in H, and takes 
CA'in Ch fo th3t(7y/xCArmaybe = thegivena^i> 
X BE, and, joining B,K, draws CL K therein, meeting 
/^H produced in L, and thei*, continuing BC till 11 meets 
j4L in C, divides AL in Z), fo that ADxDL may be = 
AHycGL; from which point D, through C, drawing ihe 

right line DCE, and the thing is done. The demonftrA- 

tioa whereof is cxtremdy natural and cafy. 

The fame anpwtred iy Mr. Wm. Embleton, aTid 
Mr. C. Hution. 

CoNSTRuc. Through the given point C, draw CL | DA' 
meeting Sis produced in F; and AL 
11 B/i, inL; produce ^C 10 meet JF 
in G, and take GRia, as that CL X 
Cfl may be = the given □ ^O X BE, 
and upon B^ delcribe the femicirclc 
BKR: ereft fl/-L Sii, and = to a 
mean proportional between BF and 
Cfl; tlraw /A"i| Zf^. meeting the cir- 
cumference in K, and KE |i fl/ meet- 7^- jj t, 
ing B f in £, the point through which 
the required line BCD rauft pafe. 

DenoNSTRA. Produce Z, ,i? to meet 
£(;£>,produced,intf; and then, «£ 
(by prop.' of the circle) being = ~^ ~~Bj 




-RG 



(by thear.aoB. 4 of Simp. Geom.id edit.) have CL: DA 
U:HL: HA) :; FE i {GE=) —~^ (the mangles 
HCL,ECF, being fimilar, and the right line ACG making 
equal angles with the bomologouj fides thereof, &c, whence, 
muUiplying extremes and means, AD XBE=:CLy.CJi 
— the given reftanglC) bv conftrafllon. ^ E, D. 

Note, When IfC neither cuts nor touches the femicircle 
SKR, this problem is impoffible. 

MeiT. Rai. Bulhr, J. Barnard, f. Moreland, Plas Minut. 

J. Walker, T. Walker, aad forae^ltbers, have likewife given 

carious 



curious aod elegant conftruflions to this ^ueflton; bu'tbe ' 

firizes of It and i Diaries, for the foludon thereof, bxts 
alien to the lou of Mr. Rab. ffiit/er, aad tAuffm. EmbhtM, 
refpcaively. 

The Eclipfes calculated for 17^4. 

There will be four eclipfes this year, two viflblc and twa 
iDTifible, which wiJI'bsppen ia the £jllowiiig order; Ajip. t> 

I.A »ifible lunar eclipfe, March 17th, at night, of which 
our ingenious correfpondeots have obht^ed us with the fol- 
lowing calcuIatioQS. 



CalcuUtcd by 
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Mid. 


End 
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h, m 


h. m. 


h.m.'h.m: 
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13 11 
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1 43,8 3-« 


'ft '' 
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1 4« 8 31 
X 4« 8 ji 








t» i|'J »S 


* 48.8 }. 


l> 41 13 4 
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!* I 
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M,.T.H„,i.,fo,{'^2pT. 
Mr. T. Bramtcy, for LDadim 
Mr. J. \^ebl\er, for Loujhhor. 7 
by Dr. Hallcy's Ubie* J 

Mi.HimpfoQ.forLeigii.Lanciai. 

». A great annular eclipfe of" the fun, April i{t, in the 
morning; it will be viiibfe in mofl parts ofEurope, and 
Karlf annular at Londun. 

Calculated bj 

Hr. T, Hopkinfon, COr London 

Hr.Qiapinaa,forPoilon,l.t:ic ~ 

Mt.J.M«calf,for{J^j;;|;;"^ 

f London 

**. J. Hatri*, for ■ ■? Rome 

V Edinburgh 

Mt. T, Sramler, for London 
Mr, J.Wcbftet, for Loi.gKl.oic 
Mr. GieenOed, for WateHobuij 
Mi. Ham pfua , f oiLcigh ,i.a a<a(l] . 
Mt. E. KimptoD, for Loudon 
Mr.Smithurtl, for llf'"^;'". 
Mr, C, Gicen, for Greenwich- 
Mr. 0, Witcbcll.ror London 
Hiar, Math, Vol. lU. 
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i^4 ' lAoisi' bliV'lBS. XJ'ieflhJeH} ' k'jSi. 
•Mr. Smithurjl oijfetvti thai the ceotil fliaiie oFt^;seclii>& 
(ivill entet Euiope near Cape Si- Vin«pt,-.and travel throu^ 
Portugal, Spain, France, Holland, Denmark, anct Sweden, 
till it quitt the continent at tlie North Cape. 

ThejdeclipfewiUbeortAenft'iln.SeMeihbu- totbi about 
} in the moriung, and confeqaenily invUible to 113. 

The laft is a fcrfar edipfe, Septeatber. »:tth, abotit^ jfc 
the aftcTDOOd, but inTifibie to thefe northern parti of th« 
world. 

Befides the abovci we hare alfo been favoured frith cal- 
xnilations of the eclipfes from Meff, Stephen Hodgei, T. 
^tnireugi, Thviai Sanderjtt^, Jcba Suiei, and others. 



I. Q^tsTioH 518, ly JWr. Thto. Sadler. 

Old Sitnon'l dead, and Margery is found 
A buckfome widow with 'a ihbufand pound ; 
'Caufe (he hath gold; niab-y a courtine g<j. 
Both old and young, the clgwi) and f nb bit ng. beau- 
She treats them kindly, ladies, you muS know, 
lieir age and ndiiiber of fweethearta you'll find ' 
From the equatiotls which ar« heri ^bjoio'd. 



li, QsESTioH 519, $) Mr. Rich. Gibbpaf.- 

Requlreddieialae^ of xitadr, wlien x' =3*^s=i(»? 

III. QtJEiTioN 530, h ^'■.Tho. Baker; eddrgfed it 
Mr. Mai. Hitchias. 

SIR, 

Your kind advice I wou'd^ wiihjoy, obey'd, 
9vt 'til too late 1 I'tc IoH the lorely maid ) 

That 



Jft.fl- ^IT? <lJ?f ?T'?.'"*. «?' 

That chafming form, 1 thought won'd make me blctt^ 

Ingenious a I gcbrai ft (weUknownto fame) 
Tell all tbc ^(vld my lH»ful rivftl't name.*^ 



*'Fromthe gi vene^KiMs^ vrz^' 






*^ — xxitiz = 30oo.'. 
Id which die nlica of «,•«>, Jc, j^ aed 3), Repute the f lacesr 
ii) th^ alphabet, of the letteia compoling the required DawCi 

ly. Question 531, fy Mr. Jofeph Walker. 

From the equatisn (tH^ix.^'H-i * .x' -f j =1 jo*', 10 
£ad the value ot x, by means of a quadratic Duly. 

IV..QusiTiojt 513; h Mr. Wtn. Embleton. 

To <UTide the giren trapezium ^DCF into yj C 
two parti jiE, J>E (geonjctneajly ) bv the ™^'^'i ,. 

tight iioe ^£, fo that AB : EC :: AE : DK Jy ^\« 

; 1 M : »,.i. fr, ui ilie givfEn ratio of. w to a-. - - i ' 

Yr.QHi»Troii"s23, hj Mr. Wm. Splctr. 

Id a qnadraDgolar piece of grouod, whcreofthe Tdes are 
?9.> 4T> ^S, and 57 in a fuccetlive order, and ihe di^f^uo^tl 
loining the two Jhortelt of them, e4< 'tj« propofed to lum 
b fqitsie lilU'pODd, baring its anguUt points Ciuated in the 
fidca thereof; required a aiCFbcHi b(>W tf eS'eA the faniCr 

VH. QijMTK?!* 5J4.-ifr /I/*-. Tlio, Barker. 

Eoi^rfpirtsflandiogdifefHy nanh nn,d:Ibuth," and at the 
lefpediv.e dillances of 1, 3, jnd"4 mihs (:om each other, 
■yere ob^nrett bv a traveller, on a road tending to the nonh- 
Nit, the ill and id,' and alfo the 3d and 4ih> appearina 
^p4er ,eq)ia] angle?, wttich ihey alfo did a id time, aficV 
'Mav(:[}ipaLu'9 miles fattlfer on tbe lame road; requited bis 
oiltance troiti' i^em at each obfetvatioH. 

,r ■ yiJi. QuRfTiOH 51s, ir. ^r- Pajil Sharp. 

Sii^ ibe area of 3 cut"* = T9?'S331 « a^* whole eqpa- 
.^^ ip'a^xv +>* — iiax^F'i: ijixjjrj required tbe coo- 
lent of the folid generated "by the t^taiion of the ftid curve 
ibju^itsaxis. S > IX-^iSB 



i^S Z.1D1B1* DilKiss. llto/tinja/i} 1764. 

IX. Question 536, ^ Geometricus. 

Required the tiatnre, area, and dcfcripiion, &c. of the 
ctirve, whofe abfciJTa being the fame whh that of a given 
circle, its ordinate (hall be every where equal to the dif- 
fL'tence between the cotrefpondiug ordiaatc and abfciSk of 
the laid circle. 

X. QuGiTioN {37, ijr Mifi AnnNichoIIi. 

On OiJloljer the i!th, in the latitude ji" north, I oIh 
r-rved ibe bn^htel of the Pleiades and Aldebaran, hoth in 
t!ie fame veriica! circle;, from whence is required the hour 
of [he night, and.grcatell latituile palEble, where fuch 9. 
phzuomeaoD can be obfeived. , . 

■ X!. QuE»TioR 538, hy Mr. Wm, Toft. 

At what time on the leth of June, m the latitude of i»? 
30' north, will the fun's azitnuth be the greateft? 

XII. QujsTioM J29, 5- riBs Minu*. ■ 

In acertainpieteof grouiidftamltwo trees^'ap' (j^k and 
an i(h, diftant frotn *ach other 10 chains; the piece is^ur- 
rounde.? b,f a ditch of fo'OJid a cut, that if you draw iiTiej , 
from any paint of it to the trees', and another frOTi tree t» 
tree, a triangle will be formed, fuch that the half comple- 
ment of the ancfle at the alli to 90°, (hall be = the angle at 
iheoak; what is The area ofthepiece? ;, * 

Xill. QoESTios 5jb, -ir Philoteclmtii. 

Aperfm, aged 35, is dcfirons -of paying'iol. per annum 
into the infiiranc; ofHce, as long as 'he lives, on conilitioh 
that his wife, whofc ace is 30, mail, after his deceafe, re- 
ceive an annuity of 6nl. per annum for the remainder of her 
life after his; required whether the infurer or the infured 
ivould have the ad vantage,, in te reft of money being at 3 per 



XIV. Quest. 531, irWr.Wm. Spencer, e/Stannlngton. 

To determine the equatisn, the area, and the lengtb of 
(he curve, whofe tangent yd fubtangent have alwayt the 
iaroegiTCD difference: ((/}■ ' 

XV. QjEi- 



XV. Question jjj, ^ /Jfr-Rob. Buder. 

To find the fuo'a longiiude, when bis declination alters 
the falteft poffible. " , 

Xyi. QyisTioH 533, ijr Mr.T. AHen, o/SpaWing. 

Let one end Ji »{ A Aoighc .iofle^ible rod ^B, 60 feit 
long, be hid on an horizoataJ plane, ^od the other end B 
.W > .^'feiiw'e tyV^e ^famatr == ^o ftetl Aapdins vi* 
lis baft on the laid plane, and fHppofc the end ^ to advance, 
in z li^hi line, iilpjrig tl;i.e pl^e, uptU it reaches ajid touches 
the faid hepiifphere'; required the ^i^teft diiUrce the end 
B will haTc receded from thjs polTcipn of the rod, and the 
area of the cuive (pftce defcriljed thereby, ard bounded by 
the faid pcrMpdicuUr pofujon of therod, and aji^>ther right 
liae drawn from 'the point J}, at the co.niqience meal oi the 
motioo, perpendicuJar to^the fanieJ 

XVII.'QtfESTioH J34, if Cnriofus. 

Suppoft one .end of a. thread /tf:di.icoieet long, is faDneif 
Id the circumference of a circle [or cylinder) whofe dia-ncer 
— 4 feet, and, .beioc ilfa.win .tight, in. the diredion of the 
,tadius .thereof, .a \faii, wei^i^g j.nou^n^s, .is faltncd to iis 
^ther^nd, and impelled, with a .velocity of 10 feet per fe^ 
cand, 10 a dircAion perpendicular to AS, by a farce acting 
in the plane of the faid circle ; re(|«iired the ball's pcfitlon 
whea tt has ^b^en 45 t^^nils in rnfltion, Jhe xenCon of \i» 
*ring, «cc 

TifYm^ QuBSTioH, fy EhtlafciJMs tcmdjnenGs, 

SuppoGn^ the Ibbere to be prciifiaed.on the concave fur- 
face of an iBfioitcIy.loog cylindiic tuhe^fpsper.SEC. touch- 
ing it crery where on the equator, by the eye at the center, 
}nd afterwards opened, through any of die proje^ed meii. 
diatts, and fpreait or Itretched upon a plane; required ths 
-figure of the rurabs in that proieftion-. 

NoTj, This is propofed with an intent to reflify an error 
in a mathcmafTcJ iriiS wrote by the late Rev. Mr. Wift, 
of_E:(eter, and Jiubtiflied anno i;6», wbicb, if unooti(;ec', 
migbt prove of fatal coflfequence toihcnavigatdr. it being 
Jteicnded to demoijlrnic there, that .the, tombs, in,this pro- 
jeftioD, will be right lioes ; but the Gontta^y wiQ be proved 
Juteafter. 

53 * ■ ■ ^uejlhiit 



Ladiei' DiiKiES. ZRollin/oHl -fi6s\ 



i7<^5- 



^leftions 6n/wered. 

I. Question 51S anfasered bj Mr. Malacby Hitchics, 

Margery's age is fony years. 
Her fveethearts are juil twenty; 
How plainly avarice appears 
• In bringing her fueh plenty.. 
Had (he ten thoufand cliarms in ftorc, 

But wanted one in monty, 
1 dare affirm, of all ihe fcDre, ; 

Scarce one would be fo funny. 

th fatne anfwered tj Mr. Ifaac Tarratt. 

From the ift given equation, fquared, &c. is derived x'ji' 
^6oaax + saaj (putting 7i*5j44 = «, and 780=*), and, 

from the fecoBd, ,^tty,wi,,nc.tttlh+II^y, 

, 6oaab + 6c>aav r, , „, _ 

— Jtf ty H • — • ■ — ^ ; fol?ea, x =; 40 = her age. 

^ ., jF = 10 = her Iweet- 

bearts. 
A bnxfome widow fure ! of wond'rous parts. 
Thus 10 attraift, or wound fo many hearts ! 
Widow ! fet up a fchool, inftruil old maids? 
If ihis thou can'ft, 'iK'ill b^the bed of trades. 

Meir. J. Mtnore; T. Baker, T. Barker, W. Barnes, T. 
Bramley,J. Hifchctck, Rd. Ma/ierk, Jqf. Mountfort, J. 
Probert, S. Rotberham, T. Sadler [ihe propofer). If. Se-we//, 
S^por, IV. Spictr, Mrs. 5«fP«/, T. talker, J. Young, and 
ftvcral others, haVc likewile anfwcred this qaeflion. 

II. QuESTiOH 519 nnf-^ertd 1} Mr. Tho. Walker. 

I-et X d^noK the Ipg. of jf, y. ihe -log of z, and L that 

cf looj ;:nd then s'^XX — ^'''xZxrZ. (per the nature 



XljTEST t OK s- Av tvtutm. 



==47*ii aad l^'en x^— iJ'i'J. and confequendy — ; — — 
■ = Z — o*iji4>i fhe log. of i'4«j = z, according to ihi« 

aflumption ; but Ji'4ii5r X X is = 1*9996 = log. of 99*S9t 
which 13 too little by o'3i: therefore, now, fuppofe x to be 
ss 47*6, and then z comes out ^ t'41, und the id error ~ 
o*i6; whence o'lj : o'l r; o'j6 : o'iq6, &C- which added to 
thelaft affumed value of X, gives 4?"7c:6, Stc. for its true va- 
lue, very near; and thence z is fouod ^ 1*41, &c.— ^And.' 
thus, by repeating tiie operation, we may arrive at apy der 
greeuf accuracy required. 

In this manner, nearly, the anfwer is given by MefT, Tie. 
Sahr, Tie. Barker, Wm. Barnej. S. Bcikin, R. Gibhoiis 
(the propofer), ?. Probtrt, The. Sadler, P. Sharp, J/aae 
Tarralt, and odiers. 

I[I. QuESTi QH J20 anfioeredhj Mr. Malachf Hitcbins. 

Could'ft thou, dear Baker, fing of Hervey's Dsath, 
And not perceive the fleeting ftatc of breath. 
Nor know delays to dang'roos iffues tend, 
Ere tliou hadft loft thy lover and thy friend ? 
Tis now in vdn thy mournful tale is told !" 
Thy charmer's loft! — and hermore charihing gold I 

Mr, Paul Sharp, by an eafy procefs, derives the two fol- 
lowing equations, viz, 

AiJ—xjy—xy^yi — ): X j^ — xy ■= 3009 , and 
Hxy^yxx'\-xxyy-\-6y-6x-Xyj —-^ = 133 ■ 

from which, by ihe'metliod given by the kte truly inge- 
nious and profoundly great msthdmatician Mr. Thonras 
'SiTOpfon, on page 8i of his EiTays, he finds x = i and ^ — 
19; and from thence is readily found r/i = 4, in =: c, and 
z ^ 8 ; which point out the ingenious propofcr's rival to be 
Death. 

This q'uefHon is alfo anfwered algebraically by Meff. 7, 
A^'iere ; T. Raker, T. Barker, IV. Barnei, S. Beeken, S. 
■Gibbsiti, 7. Hitchcock, J. Mounlfart, Mifs ^ni, Niekelh, 
7. ^rohert, T. Sadler, Sapor, IK Spieer, fV. Sevicll, J. 
Tarralt, IV. Tqft, T. IValhr, J. Ti^un^, and others.— But 



as rolutioDs'.this way turn out fomewbat trcublefonie acd 
-UBcoutb, the follomuig-iDeibqd', iit p€uiit oi ealeanij cxpc- 

diiioo, may perhaps cJaim the pfeterence, V\z. The jd 

^veD«iu3ticD(vz + ju + z = j3'lbQtpgcv|dtintJy no more 
than (0 find i-wo whoJe p^tixe values (A <w ma z liu.!), iliac 
.tliEii ium nxidsd to -they n^odufi may he ^ 51, jtiMtaxs, 
from very little coriGdeiStiob, that ihey rniifl be"j andS, 
^d ,tonlegue«tLy tt>M their ^irOdu^ (ovsjii =^ 40; .yvtieiiGe 
jt,-with c^rtaistyi follonis \iioai the 4111 giiui -equauon) 
■tl^t x^ ia = ig, and conkqutntJy that the cumbtf 1 muit 
^pperiaiato either^ or f, -and 19 to the otherof\diei)i; and 
thence » Js, certaiply, fouDd = 4U10111 theiU-giveD tqua> 
sioDj: whence it alio, ceiiamly, J'oUa\vE.tfa^t x=- i,i>ccauie 
-if ti beiuppo&d^^^: 19 (apd eirhar i or 19 it i^un: be) dieo 
the Jaft given equaiion viil] become, imgoffihle. in iij^ 
jOiviiier U appears ibat iu mijll^e=; j^ becaufe if it b^ t^en 
^S'Cajid one iif tfeem it muTtibe), then the jd giycD e'qif^- 
tian become* impofflble. .Hence the vajues of ratio, x^y, 
and z are found 10 be '4, j, i, 19, and 8, anfweiing to ifae 
letters (of the alphabet} D,E,A,T,H, rcfpeftiTcly. ' 

IV. QuBSTioM J2i «ff/itf«rf if Mr. Thomai Barker. 

From thp giKQ QQiUUtfln, fhe folloviitg one, ti^ ^^ ^x' 
+ x* — aSx' +*».+;t.+'i CO, is readily 4e«'e(i; which, 
divided by .X ), bef;9!i)» ;: > rhx' +i>c— ,:*? + - + "t"-*- -j, 

•r, putting X + - = 2, 22 + 42 + 10 X 2 — j (= 2 ' + 

y* — 12 — ]ol=o: Whence 2 — 3=0, and2=j; wfaidi 
is the only polEble value.of z, in t&c equ.atioii, a^d ylycn, 

fubltitutcd for z ia (he iflumed eqnation a + - = 2, gives 

'x + -,= 3; whence xx—,}x = — i, apdx=.~= — ^^ 

) *-ta ( ' '^'^ which numbers aiifwer the conditions of 
4hc qoeftioD. 

Mefl". r. ^aifr, fl. (J/^iea/, 7. Preierl,' T. SiuUer, tK. 
Spfiicer, J.Tarratt, //'..7o//,.&c. bjiTe iikcKJfe anf'wflred 
tt ucDT^Dg to ttiii ^th*><'' fKa.rly. 



Ko, ft. Qy EtTtottsAiisviLiB.' i 

V. Qpis-rroN J21 anfiaeredhy Slr.C. Hutton. 

If the- Cd« FC, AT), of the (riven tr 
be produced to meet in ^, the AP/)<7w 
be of a given magnitude ; and fioCe the faid 
trapezium is toi6e divided in a giv«n ratio, 
by the right line Bff, each of thapana DE 
and AE will alfo be of "a' given magnitude ; 
and codequently the H, PBE wili be of a - lj 
gi»en ina^iiitude, which call aa. Then the -^ ^ 
queftioa u rcdnced to this, Viz. to draw xhr ' 
nght line BEk, that -^5 may be to EC : 
m : n, and the A ^Pf ~the given fqiiare ii». 
■ CoHsTiitic- In PA proddced, take V^ to PC in the 
Civeo ratio of. nr to n, and on the diuneter /^'^defcribc 
the femrcircle Pff':?: and from the center; R thereof dtiiif 
the rad. RS | PF and ST^ P^. Then if ^V be made 

-L P^ and = a mean proportional between ^ anil 

|-s:. and P'Wand iVB be drawn I- /*^^ an* :^r«fpec- 
tivdy.we ftiali have B for one point through i'hieh the 
reqairedlioeniult paft: aDdif-(7£ be taken to AB in the 
siren ratio of n to vn, E will be the other. - . 

Dehox iTKA. Draw EG -L PAt then, by the fim. tri. 
Mgle* rSR.GEP. SR : ST; : EP : ^4^^= SG; 
whence (triangles being the halves of thetr circunifcribing 
parallelograms, perEleraenti ofOeom.) 4^-5 X ~ ^ft 
ot ^gXgP x.Sr^^ ^ ^ ^j^g _ ^^^ di,„g^^ p^j ^;il 
be the meafure of the A BPE. But (per conftrue.) P 3 
X^2^^[=PBy.B^)ia=Sff'* = ^y*:=^-^ 

X ^-T? (per confltafUon) ; and confequently each of theft 
equal magnitudes, or Ipaces, being multiplied by " n'^ 

[or repeated jhat namber of times), aa will be found = 

PBycFP'^ST ' 

■ p^j = the'mcafure of the triangle BPE (the 

fame as ffaoad above). 

VI. Qui I- 



Tl)i« anfft- twy V coofirnfiedfrppi pi:*> ^°^ B^ ^4« 

of Simp. Geom- l4 pdii. And i.f ihf fide* 



be pjochjced lo jnept ia if, ihe gw&Ktflicn 
herjc will be the fame u jo .lh»l prflb- (pofy 
ob&[iiDs ti))ii heie C and cgQJF4fJe«'^V « 
^U between y/aod^); far vhich n^fQa ft 
leep« needtefs v ie|)cat tbe C0n(liud)q(v 



'Algebraic foluttop) tp thi^ qaeftipn ha.Te 
been received from Mr- T^ Barlcr. .lb« «£'- 
Mr. >^«CrD/;lqTpD£M"/)F/s«GiammirSchdo}, 
tdt.M.f/itiU«s.Mr.7i. ' " ■ "- ■"' " 




-. SchdoJ, near Tor^, 
ia^/cr; fir. H'. Swfflr, Mrs. 

From which (by meab^ 



^ quadraiics epty) the iredjiired firfe bfthc infcribed' ^i- 
pond may be found, and apfjears- t'o'be = 39, neiiiy; biit» 
fef ^ant of ro9in, y/g. 



i^e^ tp omit theCQ^ 



^ FrMt tfac cDiiftnic. op pege >j< 9f ^qp 
tf pppevs. liat ihc Idcus of confQHrfc 
of lines drawn frfin.dlf »\m 



yil.Qo^^Ti^il ififf^<rtdh JyfrC'HHton. 

Gwqi. adeditf 

(wpjftce* of jlfefoirp) ]^jlf, CSj'fb -" 

that the s^^es fiibtended by ^£ and 
CB may be equsi, will be the circ^mf. 
bf a circle ; which cir. iP ^. let tc de- 
^tbed by that prob. 

TM^O, fo fijij in which two points a 
right line, drawn'ia the given direAion 
(norih eaft), fhall cut the eircumf, of 
hii circTe le, that tlie pact of it inter> 
ft^gied l;y thof; poipts may t^e cf i^e 
^T^D length [» miles), through "the center 0, draw f^OI 
in theoiv^ndireidion, and on it, £to:p 9, each -way, fet off 
OR, OS, each'= (i mile) half the given dHUoce of the 
ftatiou : ■Th.en ibrofieh R and S draw P-li i^nd SSXCJ, 
•and the po'ints P,'^, of theirinterfe^ion witfithl circumF. 
gfihe fe;d fircle," will 1^ the t^o H^tipns (in A^ road PT) 
reqLired; wbich'is too evident 10 need any further demon- 
irjtipn- 

&Ir. Th'B«rkerit}i(^ta^oki) anj^JVEf- MaUchi JiHch'mt 
-fiafe alfo conitrufted this pTobfetn ; and many contTibutors 
have ient algebraic fglutioDS to it. - 1 ' ; . 

^ vnx.<ioss. 




VIII. QoKTiOH ^2$ art/tuirid ij ^Hr. Rob. feirtlH-; 

, By tranlpoflng the given equation, and extraftiog the 
fqmreroot, it bteomiij]r — ax = ^tiVxy, or, puiiiog 

^n'dj^ "^ * "?- (wheie f may Ee any quantity at plea- 
sure, and fo the curve may be cQnftrtifl'ed). Siippofi J = i ; 
ftnd tben xss^ax'z zts ittx^z, atid^x (the flux. oF the 
area) = 4^* z'z ^ 7d*z*s4- ja'g'z , and the corrcft 
iktttt thereof ^^ -t-If- + i^ ^x aA =: i^g-^jjg^n 

per qii'ell. W being = - ± - + -) ; from whence, *hen b 



Id like manner (pnWog J= 3*t4i*0 th eiftix. of thefolidlry 
(pj-jr*) Is ftnnd = ^ »( «zz"*"dTl ' X4i>z'z ±3^2*2, 
and confequently pa^ x -a* it — 2'+-z* ± -zi — ■» 

=: the fotidiry itfelf'(n being = the £iin of the coefficieija 
of the pO^trcTS of z, Sec.). 

MelT. W. EmileUn, C. Fatten, "D. Kitriehmt, and A 
Sharp (the propofer] anfwer it in this manner nearly, 

IX.QuEiTioH S16 «»/w<rtf:/ *f ^r. Da. Kinnebroofc 

Let ^Dfl reprefcnt the given femicircle. and ACE die 
TrequTred corvc, which, it » eafy to jftr- 
cetve, will pafs through the center C, o! 
the circle, and meet a tangent to it at B, 
in the point E, ftbofe diffance from B'\i ,, /( 

= thegiVen diameter AB. ^-Xa 

Join the points j1, E, and draw the o' 
dinates PO, pa, &c. cutting AS in R, r, 
&c. and AB in 0, «, &c. refpeaivdy, and 
take O'N, on,'&c. thereon everywhere 2V 

=zPR,pr, &c. and N,n, &c. will be the 

points in the required curve, For A B = BE (per nature 

of the qneit. aod cooftmc.) and confeqaently AO = OR, &c. 
(per. 




,04 Ladiii'Diaiiii. ISe/Jilf/irlJ f]6s. 

(per Cm. trianglei) whence PQv>AO =PR —NO, Stc 
Iper ConliruOionX ^E.D. 

Put, now, AO (or Ao, &c) = x, AB = la, NO (br.wo. 
&C.) =J, and then (per prop, o f eir. and g aeft.) */n ^x — j x 



xVa: Whence X 



: xVi y »a^/i — xv'a :: aa : taa, i.e. NR* i ARX 
RE : : CD* : AD*; and Iience it appears, that ihe re- 
quired curve ACE is an dlipfe, whofe center is D (the tad. 
DC being perpendicular upon the diameter Aff), and AB 
a diameter thereof, the conjugate to that diameter being 

■ ^(7, And if an infinite number of parallels to PN be 

conceived to be drawn, the circular and elltpiie areas 
APOR, ANCO will be divided into an infinite number of 
parailel'Jgfanis, whofe bafes PU, NO, Stc. and altitudes are 
equal ; and therefore the circular area APDR =: the ellip- 
tic area ANCO. In like manner ihearea DEB is proved 

tote = the area CEB; aiid thence the femiellipfe ANCED 
appears to be — the femicircle ACBD^ 

In this manner, nearly, the anfwer is given by Vh^Roh. 
ButUrtindyir.C. Hulttn: But Mr. 71 ,^?/f a, after proving 
the naiu'e and defcription, 5:c. of the r quired curve to be 
the fame as above, puts AO, or Ae, Sec. -^ x, the correJpond- 
ing ordinate ON, or e», &c. =y, the rad. ,^C=a, and finds 
the fluxions o f the fpaces ANO,Cno~x>/iax — xx~xx 
and XX — x'/'iax — xx refpeftively ; aiAt the fluent of the 
former of them (when x = a) is = the meafure of the circ. 
quad. ADC — iAC*, and the eorreiSiluent of the latter 

s ^1 " ~ ' — — the meafure of the die Ccg. C Dp 9=i (when 

X := ta) ' — the meafore of the circ quad. CDB = 

the meafure of the whole fpace CBE; to which if that qf 
the fpare A NC (= the mealure of the circ. quad. ADC 
— t/fC'Jhe added, ihe area of the whole curve fpace 
^A'CfifiC will be found — ^C'; A thiag finifwbat re- 
mariatU I 



■ CoSP^QwM- 



Ho. tfl. Qv ESTIOMsAn SWIRES. M; 

X. QwEJTiOH 537 anfimered ly Mr. T. Allen, 

Let <^ and ^ be ihe places of Aldebarin and the brightcft 
«f the Pleiades refpeflively, P ihe 
pole, PC die meiidian, and CA the P/k-^-—^ 
Yerticalcirclepaffingibroughtbe two / \\. ^^"\ 
ftara. In the Ipherical mangle ,4BP, \ \\ \ 

are given ^/ .he polar dafaree of L-^b -vX 

Aldelaran = 73" jS' 54". BP ihat of 5 .^ "^ ^ 
ihe brighteft of the Pleiades = 66' '^ 

jS" j4', and the included angle, he diff. in right afceifiar) 
of the twoftars = u* 13' 30", whence the /.PBCh found 
= 6o*t' h"; then in the Ipherical triangle PlsC are civen 
/>3 and the /.PBC n above, and PC the comp. 0? the 
given ht.= 58°, from whence the Z CP^ is found=38" 
fi' 40", which is the arc that ihebrightefi of the Pleiades 
IS fbort of the meridian at the time required. 

LalUy, the greaiett lat. in which tbis phanom-non can 
be obferved, is, when the /. PCS becomes = PDB a riohc 
angle. Therefore, rad. : fine of PB : : fine of the angli; 
PSD : cofine of 37" 14' jj^, the gteatelt lat, required. 

MeC. A. Butler, W. Emitelen, D. Kianehrosk, Tho- San- 
dtrfin, Jof. Webjler, and fonie others, anfwer it in this 
manner very near. 

XT. QoESTiON 533 aufmerfd By Mr. Wm, Tofr, 
(//^ Propofir). 

Tnthe orthographicprojeflion of (he fphere, oa the plane 
of the meridian, the horizon HO, the 
equator v€^, the prime vertical Z N, 
the parallel of declination Dd, Jkc 
wdl, it is well known, be projefled 
into right tines, and the azimuth cir- 
dca into elllpfes, eath intevftaipg I) d 
in two points, except thst {ZuN) j 
which touches it ; and which, there- 
fore, is the azimuth required. 

For the fun coming afterwards to 
the other points of ioterfeiflion with 
DJ, will apparenily recede back a- 
■ gain, and be fcea fucceilivejy on the fame points of the 
compafs as before, and fo- the azimuth decreafe again by 
the fame (tcps it before increafed; an appearance furprizinH 
enonf-h to thof.: who are ignorant of the true caufe tbereol I 

Diarj Math. Vcl. HI. * T Therefore, 



io(S* Labi Bs' DiAiiES. t^alUnfin^ I7<j, ■ 

Therefore to determine the pofition (or crojeaioo), of 
this azimuth circle, (and confequently to folve the prob.) 
produce NX and Dd til! they meet in /, ^nd coBceiTC a 
femtcircle to be defcribed upon the diameter /i?, cutting 
the primitive in r, and let rit be drawn J-NZ, and its 
interfeflipn ffl with Dd will be the place of the fun at the 
time required, or the point through which the projefled 

azimiith girg!e requirea muft pafs. For, fuppoCng the 

ppinis m, 1\ tt^j *"d ^, r to be joined, and theferai- 

Eeriphevy oran elKpfe, to the tranfferfe diameter Z TV, to 
e dercrifaed through the given point w r then will ml b« 
a tiingeot to it in w, by the property of the eHlpfe and iM 
circumfcribing circle (fee theor. 49th of the elliple in Steel's 
Conic Seflions), becaufe rl is a tangent to tba primitive 
■ circle in r (^r/ being a right angle, by conftniaion). 
The meihoil of calculation is from hence alfo extremelf 
natural and ea^; for ^ R (.-L D d) ht'iDg the oat. (ineoT 
tlie given declin. to rad. of the primitive ; ^T, and confe- 

quently ^« (=:^-, , per prop, of the circle) are from 
thence readily found, the latter of them being the nat. fine 
of 33* 17' , the fun's alt. at the rime required; and thence 
»7and nm become known : Whence, by anoiner prop, of 
the ellipfe and iu circumfcribing circle, nr : nm : ; ^0 
. !lSi — :^— ^u, the nat. cof. of 70" W, the fun's aii- 

jnjith required. And henccthe time from noon, when thii 
phxnomenon happens, is eaGly found = 3 h. jj m. nearly. 

Meff, Rohert Butler, Da. Kinnehreck. and LjciJas, hy 
fpherics (from the fpherical triangle mZP, where ZP i» 
the complement of the given lat. Pin the complement of 
the fun's decHn. and m£ that of his alt. at the time re- 

quired), iind l i ce 7* Z ' — "='"'' ""^ of the 

A PZ.m, the azhnuth lequired ; which, itis manifeft, will 
be Ereatcit when Z'/iP is a right angle, tecaufe the fine* 
of Pm zndPZ are cooftant quantities; from whence the 
time required isdiredlly found to he either jm. pad 8 in the 
forenoon, or ss m- P^ft 3 in the afternoon, very near. 

And Mefl". T. Men, T. Harier, IV. Barnes, IV. Krnhiem^ 
R. Glhhmn, T. Sadler, P. Sharp, IV. Spicer, T. IVathr, 
J. Taniig, and fomc others, determine the time fought 
nearly the fame at above. 



Hro.jj. 



Qj>K STIOXS AmWEKED. 



f XII. QttBtTiON 529 aafiotMdby Mr. R. Butlef. 

Let ^ reprefcDt theaOi, the oak, lodwith viy rad. 0; 
(not exceeding iOjf) and ceo- 
ler f , delcribe ihc circumfereoce 
oFa circle cutting 0^/ in n, and 
on the diam. 7./ (ibe coniple* 
ment of Oq) "conceive the cir- 
cumference of another circle to 
be defcnbeJ cutiing the former 
in M, a point in the curve (or 
figure ofthe ditch) required; and 
after this maaoer an; number of 

other poioti may be found. ■ 

For ;)fP being drawn J- 0^ and the points fll,9; .1^ -i'; 
M.ui and AA joined, the ^JjHP- /Kf y P = duubic 
the J.AOM, as required per the qucition. 

The ditch OMAO being thui cooHruaed, to find the 
area thereof, pat a = A [^ jo chains), *■ = abfciffa OP, 
7 = ordinate ^^; then, per fim. icianglet, « — x KAP):. 

jiPM)::y(PM):~^ = Pqi and^ =P«: whence 
•h^ = Oq = i( ^^, and conPequently 





-, and the correft fluent thereof (or area&JTf/') 

aa — aVaa—xx + ix'/Tr 
rad. ~ a aod right fine = x ; 



-i-.X 



S'S4l6a _ 



'46 fqoare chains = the area of 



the fpace OMAO ; and doubled is 4a'9* fquare chains = 
the area'of the whole fpace required. Mr. 



"THii cipiel&oa reducing to 00 x 1 — -19141 it may be »e- 
nuikcd ihat qSAAO, the lemi-uca, » cquAl to ihe diSeiunce be- 
tween a fqaaic whore fide n », and iit iafciibed cictk. Wfiicli 
alfa agree* ititb llie other fplution by fUts Mimu. 



>cS L A D 1 1 s' D I A R I ■ «. ZRoIliiifijil tjSs- 

hlT. Da. Ki/ineiroei's anfwer b ihe fame, exceeding Dear. 
And mud] after the fame maoner the anfwer is aJfo givea 
by Mefl', y. Barnard, IC £milftotit C. Jiutiea, hjcidas, 
ly. Upker, and fonie others. 



Tit fame aejiuerej otberv.'ifi, iy Plus Minus, fbe Prepefer. 

Let .4 ind be (he places of the afh and oak, and M a 
I>ciiit ia ihe required curve. 'Tis plain, from the data, that 
(he excefs of the anglt it the fence above oc" = the aDgle 
;tiihe«ak. Draw MTMylM, and tht:aTMO=MO/t-. 
tahtnce we have the method of deferibing the required 
curve, viz. draw OZ) X^O, and .^ A/Cat plcafure: With 
ihe center C, and radius CO defcribc the circumference of 
It cirde whi;h »i!l cur /1C in two points M, m of the re- 
t;jired cur/e. Cull .10,3% AP.x; arid PM {-LAO)}; 

(hen (per C.-n. ir-angl" APM, AOC) CO, or CM--', 
^d CS = ^—y; bat EC* -i- E M* {or P0') = CM*. 
I.e. jfljjr — xjj=:x* — laxx + aax, which is an equa- 
tion for the hyp*, defefliva nodata diaiuitrum habens, (fee 
Newton's £Dumeratia Lin. jtii Old. Species 41".) and j" 

^ A/TT^^rpT ^ a I 

which belongs to tab. >, form 4 caf. a and 3, of Newton's 

Quad.Cujv. ovy = ~ f . rr7^ . ?'..w , which belongs to caf. » 

anij J offormSi and by either of (hem, it appears, that tf 
yoa defcribe a quad. AD on the center 0, with AO for a 
i*dius, and produce PM mteiing AD in S, and draw S^, 
:» ^parallel roO.^ and OD. the area ^PjW ihall be equal 
to the area v/S.^; and the whole area of the field:= a.VO» 
— a feiiilcircte whofe rad. it the fame AO. That this is 
the whole of the area is plain, if we look at the equation 
najy — xyj'= X* — laxx + aax: (01 when j = o, j: = 
orn; fotha( the trees Hand in the fence: And that no o (her 
|>art of the curve beyond is to be confideted as belong- 
ing to the field, is alfo plain; bccaufe, by the. data, the 
aople at the fence muft nevei' be lets than a right one. 
^^hta y it infinite, x = to, which gives the af)-raptote. 



cGoo^k 



No. <3. < Qjr E^TIOKtANlVERE*. SOf 

^f you take r, Qt each = \a, and fet Ar from / to /, you 
vilf ..ave th« foot of the grcateft ordinate.' 

XIII..QUBJT101I ^lO anfiuitrtd hj Mr. E. Nott. 

T^is gentleman confiders the infurer as ctrrUto of re- 
ceiving aol. per annum during the hulbaod's life, though 
the wile was to die immediatery after the agreement, con- 
fequently that (by tab. 5th 00 fiag. 260 of Simpfon's Selefl' 
Exetcires) the prefent ralue of his eiipcflation is worth i4-( 
ycart purchafe, or iS*l. 

In like manner, ihe remainder of the wife's life after that 
of her hu/band's being{bv pri)b. jjonpug.sS j of Simp. SelcA 
Exercifes aforSfaid) wonfi 4-7 years purchafe, the prefent 
value of her expcitatioo will be found 10 he <io x 4*7 = %%%\. 
vhich, being the fame wiih ihc otlier, (hews that ireither 
fide will have ihe advantage in this cafe. 

And in this light it ii confidered by Meff. R. ButU\, W, 
EtubUian, It. Gitbons, M. HitchMs, t . Huiton, D. Kenne- 
hrook, 7. Sadler, J. Tarrait, and feveral others. 

But Ihe propofer, fuppolin^ the inforer to- be no longer 
intitled to receive ihan during the joint cxiftence of rtiA 
. matt and his wife, makes the adramage about sti. 00 the 
fide of the iofured ; And (f the Jntereft the iiffurer might 
make of the money he has a chance of receiving, from time 
to time, before he is liable to pay any, were to be taken 
into con fide ratio n, the balance would then be found to turn 

foniewhat in favour of him. See. His folution is from 

lir ft principles, but ournatrow limits oblige us to omit it'. 

XIV. Qdestioh 531 enfmeredhy Mr. Rob. Butler.' 

Let PD reprefent the required curve, whofe atfcilTa GB 

=: X, and ordioaie BD = 3, and then ^ 



• Thit will eafily appear by putijag the fluiian of (j r=) 



SIO X. A D t ■ t' D I « 1 1 E 1. - IRsllin/oa} ijCs , ' 

per queftioD. Whence x = -^ — ii/ X ^ ; and j t»c- ■ 
iag = J (,= CP, the tangent at the vertex) when * = 
e, per' the nature of the queflion, the coireft equirion of 

the Auenti will be * =: -*' "^ 1- hyp. log. of ^j * j the 

equation of the curve rcquirecL 

AS^a, jx=:^ — ijj, and the correa fluent, or area 
leqjired, ~^ — i<iy + Tdd, 

Laffly, i» +;• = 'j 

i= --^, -^ id y.^ ■ and the correA flnent-^ 
%ll y 

ofv is =tlie length of the required curve PO. 

Corollary. It hence appeais that the curve's length al- 
ways exceeds the axis by the quantity 1/ y hyp. log. ^.' 
Tt is alfo anfwered b this manner by M[. T. Merit and 
Mr. Da. Kianebreok, c.-vCKcding near. 

And Meir. T. Barker, W. Barnes, W. EmhUlan, C. Hultefii 
P.:iharp, IV. Spicer, T. Sandirfin, T IValier, and fome 
others, have likcwife anfwtred it. 

XV. QuBSTiON isa anpvsmdh Mr. T. AIleB. 
Let ^EPB (fig. I.) b= one half of the ellipGs in "which 
ilie earth resolves about the fun, in the 
f CHS S.P the place of the perihelion, , ^, „ 

»nd ESw an tllipilc feftor defcribed -i y- Q 

' 1:1 an indefinitely fmallpartcle of lime /' /■ 

f. PmCP:=.^. ^C = Cii = i,CS \ ■'ir / 
a: c, and let the cofine of ESP, the X-'^n J 
e rth's diftance from its perihtlion=x, L -^'^r^ 
. rad. = 1. Then, by the properties of n <Xa 
the eUlpCs, £5 = ^^^, and (by. 

uigooom.) sp = -/+~^ "d ^f = t+t;- '^'"• 

C'.oo>>k' fore 



Qjr isTiovs AaswBKED. 




Now, let ^l:?"r (fig.>) repre- ^^ (J „ 

£ent the foaihern femicitele of ihe R-^]^^ TTZ^'^ 

ecliptic, VJ the Tropic of Capri- a-^_, 4^ 

corn, Ptheplaceof thcperihelHin, ^^*f 



G the place of the earth in ihe '*' 

ecliptic ai ihe lime propofed; then 

■will 9 ^ = the fun's declination. Put w and « = the 
fine aodcofine of ^ P, the diJlance of the perihelioa 
from >f, p and ? = the line and cofine of Qsi^, and 
the c ofine of P© = x (as above), then will pnx + 
p^i^i — xx = tiie line of ^Q (fee ail. 478 of Simpfoa's 

^, , J pitxi/i~xx — pmxx 

V I —pax + pntVi —xxl X Vi—xx 
the fluxion o r alteration of ihe dccljn. in the u'roe f. Coff- 

fequently >^^^ i±P^^IzZ^ by the queft. muft 

jiv'i — xr — fliKxa-t-^il 
be a mln. By making the fluxion of which = o, the value 
ofx may be foiini 

MeiT. R. Bailer, D. K'mnthmtik, J. MotdanJ, and A. 
Ra-aic find by very eafy, fhort^ and elegant procefles, that 
ai croffing the line ihe declination alters the fafteft, fup- 
pofing the earth's orbit 10 be a circle, and the apparent mo- 
tion of the fun in the eclipnc uniform, &c. 

XVI. QupsTios S33 anfMieredly Plus Miaus. 
Let /BC=6or«t = <j) 
repiefint the firft pofit on 
€>f the given lod, and «P 
any other pofilion o( it, 
touching the giTen hemi- 
ipHere DBKin I. and 
»nd draw the rad. C/, and 
CP, PP [perpendicular 
and parallel lo-CUJ.i't' 



(= j4B) i tangent to the given circ. at D, »E (B DC) 
nweting )SP (pro(!uced) m E, and or, through B, peipnt- 
dicular lo CP and DG; and then, putiiog Ci{=:CD — 
15 feet) = r,CP = x, and P$ = 3, ,x {£ •) wiU be to « 
(«$) :.:r(CO:^ = C«, and ^£=j + ^: but S^* + 

• £» =«P*, and ihereforejr^- ± v^oo— *x; con- 

fequently, if about C, with the rad. -/fl, the circumference 
of a circle be defcribed cuwijig CP,0E and Br, produced, 
in N, i, and q, and a!fo (in hyperbola through the point G 
to the afymptotes f^P, Cvi, and meeting /f j, produced, 
in /. the area G^Br will be 1= the circular area Ngo ~ the 
hyperbolic area (Jrj-= istj'iS; andtV.r area of any portion 
P6 ff thereof, cut off by a right line PC g C^ will be = die 
circ. feg. ('A''/.— The fluxion of ^ or — — ± V<fa-xx, 

being equated to nothing, gives x> = :±: rai/aa xx- 

therefore ifthe cubic parabola, whofe equation is «» =ray 
be defcribed through C, it will cut the aforefaid circ. in Z! - 
the point through which the ordinate pafTes, which is a 
maximnm (= ifai) on one hand, and gives the point of 
. contrary flexure on the other. 

In this manner, exceeding near, the anfwer is given bv 
Meff. T. MltK (the ptopofcr), R. Butler, W. EmbUun C 
Hutton, D. Kinnebrook, %. Sander/on, IV. Spencer, and 
ibme others. 

XVII. QuE(TfotiJ34 anfwtred by Mr. Da. KinnebrooL 

The ball, in the firft part of its motion, moves through 
the quadrant of a circle, and in the latter part through the 
invofme of the given circle or cyhndet; in both which 
eafea the thread la perpendicular lo the curve, and there- 
fore cannot affefl the hall's raoiicn, and confeqocntjy it 
moves uoifotmly through both curves. Now the length of 
the quadrant, to rad. 100 feet, is = i j7'o8 ; whence lill?? 

'J= 7-354 feconds, the lime of its defcripiibn, and 45' — 
7-814"= 37-I4S* the lime of Uie ball's moving' in the invo- 
lute; whence 37"i46>' »o= 7*i"9» the length of the invo- 
lute. Put now .1 = lOQ. * = 1, I = the rad. of involution, 

'and/=:tbe lengtb of the involute ; then (perpag. t6% of" 
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Simp. Flux, ad edit:] r — =/; wIicdcc x = V^^—aH 

= (when /=: 74i"9*) ?J'8j6.= •''^ radius of iovolut 



the part of the thread or Itriag remaininK unwouod at the 
cad of 4j': from whence the pofitioo of the ba|l may be 

found, &C. ^The tenfion of the flring b = — 7 — 



= jib. nearly. 



7it Prize Quistion anf'werei hj Philalethes Lob- 

■ dineufis {the Prapo/er). 

Let ,^CPD5 be part of ihefphere, its center (T, pole P, 
part of the equator //S.and 
P-l, PS, Pi meridiaos, of 
which Pb is infinitely near 
PS. Let ^De be a loxo- 
d comic line th»t mak«a e- 
qual auglos with all (he me- 
ridians through which it 
piiTes, of which let / be the 
tnngeot to the rad. of the 
fphete JC= t, and put AB 
(-AB')~j, AG = l,'n3 
ta ngent AG — x, APdihea 
Vrr + xxiCG-):riCA) _ . 

(0«); whence^ = ~ 

therefore y = ■ — .■ . ' . ... ■ , and (putting a'joijS = M) j = 

IMX log. — — y- — ^, the equation expfelKng the 

rilacion betwixt j 

the fame thing, I 

the propofed chart or projection. 

ii = tangent of -2! 

loy 



= Z).,«dr:(;:/(< 


Vrr+xx 


:''^-^^'.--:bu./= 


-;^^..nd 
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log. cows. *-^ log. r, The curve may be very 

eafily coDttrufted by the table of iogarithmic tangentj; uid 
the preceding figure it exaA, when the ao^e of the loKO- 
dromic it 4 j*. 

COROL. r. Beciufe id : ilV ; ; * : ^ : : vVr+TT; <■, 
therefore if through any point D' of the curve a line be 
drawn perpendicular Hj the equator Aff, and the point f 
be taken therein, fothat D'F = G'C, and a line be drawn 
throui^ Fi /4B', on which let the point £ be taken fucb, 
that /£=the tang, ef the conlltnt loxodromic angle, then 
a line drawn from A 10 D' will touch the curve in Jj'jfrom. 
whence it followi that all loxodr(»nics in this prcyedioa 
(except thofe vhofe direftion are nonh and fouth or eafl 
KQd weft) are mechanical or tranfcendent cuives, haviogi 
poiot of coatrary flexure when they cut the equator. 

CotoLLAiLY 1. Since /= ' n , the fluxion of the 

i/rr-i-xx 

fytce jfS'iy (= xj) will be = ■ "^ >.ai»d that fpace 
illelf =: tVrr + *« — /r = / X GG'. 

Cmollikt 3. Since J it found =: ~ ■ -■■— "^ i ifrw be 
put = Iv'r + xx m rm for the fum of all the fecants 
from o to / degrees, then will y = — , or rj = »/, and 
tbenefore r : t '. : m : y. But here m will be the meridional 
j>ar«i of the.lat. /for the rad. r; whence the diff", of longi- 
tude found by Mercator's failing correfponds exaflly with 
what is derived from the globe nfelf. 

The folotinns by Meff, T. Melt, R. Butler, W. EmhUttn, 
C. Hutleit, Da. Kinncbro^k, Plui Miituj, IV. Spencer, and 
C. IV. a^rce witli this fo eitadHy, that, even if room would 
permit, it would be necdlefs to repeat them here. 

The prize ef\i. Diaries, far the filutlon vf the prize que/' 
tion, •vnirj "wan iji Air. David Kianebrook, aed ihut ^8 bj 
Mr> Citiilet Uuitoo. 



...Goo'jl, 



The J^clipfis calculated for iy6s. 

There will happen Cz edipfes tlui year, fonr of the fun 
and two of the mooa, according to tbe foUowiog-order. 

The firfl M an ianfible cdipfi; ofthe rim,<mTae£layihe 
i;th of Febniary, :)am. pan ii at night, af^irent time. 

^It will be ieen only in the anknown pant of the great 

South Sea. 

The fecond is a total and nearly central eelipfe of the 
noon, onThQrfday the 7th of March, 17 hi. paA one in the 
aftemooo, and therefore invifible in Bnrope, bnt will be 
vifible in die South Sea and Ma. 

The third is another inTilible ecIipfe of the fon, onThorf. 

day the slA of March, ^m. after i in the afternoon. 

Tms will appear a fmaJl eclip& in North America, and to 
places near \he north pole. 

The fourth is alfo af the fun, on Friday the iCtb of An- 
gnfi, and will be vifible from the begiooing to tJie end, ac 
— -j: — .(J jIjj following calculations. 



Mr.WilliimBayliiiferWarwick 3 ; 

Hr.T.Quiobi'ough, for London J 1 
Hr. Stephen Hodgei, for Al-l 

tborp, Dcai NorihampMn ^ ' *>! 4 *4 ♦ ST : 

Mr. T. Walker, for London 3 i^i.4 16 4 J4I ) 

Ht. J. Uetcalfe, for LMidon j jtI' 41(4 J4I i 

Ht. T. Alien, fcr Spalding, -^ | | 1 

by Malkcljne'i Tables ai^ > } 3; U S'4A9'i 

CoDftruOioa Ji | \ \ 

The fifth- is another total ecH[jfe of the moon, on Friday 
the joth of Auguft, t\ia, paft a in the afternoon, but invi- 
fible in &itain, by reafbo it will be over before the moon 
rifcs. 

Thefixth and laft is of the fun, on Sunday the tjth of 
September, 3jm. after 4 in the morning, and confequently 
ioTidble here, and to all tbefe parts oi the vorld. 



JoHH Metcalfe. 
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New ^uefiions, 
I.QutiTioii 535, fy y>fr. Tbo. Sadler. 

Declare ye wits, well koowo to faiac, 
Acelebiated Udy'i name; 
Whofe equal'i iciirccly to be found 

Mount- Tcie nee (he can fcale with eaie-~ 
Afcend its fummit, if fbe plej£e. 
She is the mufes' Toad delight* 
Who're always pieas'd vhea ihc's in £abu 
Anifb, with eafe, her name yoa'II fioa 
From tb' equations here fubjoia'd. 

^'-Tj+as il^- Where •«. denotti the ifilet- 

nuj + xx =IS7J 
Hr in the alphabet, x the std, y the jd, and 2 the 4th, that 
compofe this lady's name ; and the jth letter is the fame 
with the ad) and the 6th the fame with the 3d. 

II.QwisTiON 536, iji Afr. W. Spicer. 

To find two fuch fquare numbers, that their fum m>; be 
t {quare, and their difference a cube number, and the fides 
of the £iid fquare and cube equal. 

III.QrEsTio» S37, Aj 3fr. W. Toft. 

Given [a —) the fum of j numbers io harmonica) pO'T"'r- 
tion. and alfo {b =) (beir coDtioual produft ; to bad the 
numbers themfelves. 

IV, QuESTios 538, *r Mr. Tho. Barker. 

To determine apoint within an equilateral plane triangle, 
whofe perimeter is = 1515, from ivhicli if right lines be drawn 
to the three angular noinis thereof, their fum and the fum 
<rf their fquarcs flwU be =: liji and 43371 refpefliiFely. 

V. QuESTiow 5351, ty Mr. Paul Sharp. 

In what latitude on the iift of March at o o'clock, wilj 

the (hidow of an ubjefl, Handing perpendicular to the bo- 

'iLoa, be — to the Ihadow of the fame whca ftandine in a 

pobtion. 



tJ0.6t. NlW QjHSTIDNS. llj 

polition CO the hotizoa. To as to call the longeft ihadow 
polEble at lo o'clock on the fame forenoon. 

VI. QuiiTioM 540, iy Mr. Rob. Buder, 

A gentleman has-a triangular garden, whofe fides are jo, \ 
60, and 70 poles refpeftiTely, in which leipeftively grow 
three trees yi, B, and C, fo podted, ih»t if light lines bs 
drawn from tree to tree, a mangle will be fo formed that 
the an^es at A, IS, and C will be = 50, 60, and 70 degrees 
refpeiSively : Moreover the tree ,/ (in the garden's lefler fide) 
is juft 30 poles from the garden's greate(t corner. Hence it 
required the diHaace of the trees from each ether (geome- 
trically), and their lltuation in the fides of the garden. 

Vir. Question 541, i^ Jack Hazard. 

Three perfons A, B, and C tofi up, in their turns, and 
upon equality of ikill, a die v/ith two equal faces only, 
whereof the one is white and the other black, and he thaf 
brings up the white face firft, is to be entitled to a depofit 
of 30 guineas: Required ihe value of each perfbn's expec- 
tation. 

VIII. QuEiTioH 542, iy Curiofijs. 

An horizontal dial, brought from the coad of France in 
the late expedition (but without the gnomon), was put into 
niy handa, and being defirous of knowing for what latitude 
it wa» made, I found, by means of a pairot compafles, that 
the angle included between the hour lines of 11 and 3 was 
exaftly ^ the angle comprehended between thofe of 4 and 
^; from which tue Ltiiitdc may be found, and is here re- 
quired. 

IX. QuESTioH 543, ly Mifi Ann Nkholls. 

One night I made obfersation of an eclipfe of the moon, 
but clouds interpofing, I could not fee the beginning; how- 
ever, fome lime after it cleared op, and at 9b. o' that even- 
'"g. I obferved her to be exaflly 6 digits edipfed (in her 
lower limb: At ^h, 36m. iis. the digits eclipftd were ic* 
iS', and then clouds appearing again, prevented all further 
obfervation^ By calculation 1 found the femidiameter of the 
moon z: 16 m. her latitude at the middle = 30m. north, and 

her horn ry motion from thefunz^sim. From this cu- 

Tious obfervation, (he beginning, middle, and end of this 
wlipfe are required. 
i>M'j Malt. Vol. in. U X. QuBji 
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X. Question S44. h ^^f"- "W. Toft. 

A young man, at Tea, in working bis day's work, forgot 
to allow for the variation of ihe compafs, and by tliat means 
made his difference of latitude too much by ii, and the de- 
parture too little by 34 miles ; and ibe dilbnce faikd that 
day was 100 miles In a direft rourfe, in the oorth-wefl quar- 
ter; From whence is required the true difference of latitude 
^d departure, and the nature aod quantity of the Tariatioii. 

XI. QuESTioH j+5, i/iWr. T. Mofs. 

To inveftigate a Eeneral theorem (without finding the 
whole content) for determininR the true ullage, in ale and 
wine gallons, of any Handing fpheroidical calk, whofe bung, 
head dianieters, length, and wci inches ate g^ven ; and thai 
by a rule fit for tlie praflical gauger. 

XII. Question J46, f;i> Lycidai. 

In what point of the ecliptic between *y and bb does the 
fun's longitude exceed his right aicenfion by the greatest 

difference polBbieP 

XIII. Question 547, Sj Mr. Paul Sharp. 

There is>a conical tub vhofe bottom diameter, depth, 
»nd top diameter are in arithmetical proportion, whofe 
comtiion difference is 11 inches, and which, when full of 
water, will empty itfelf through a circular hole, of one inch 
diameter, in its bottom, in ij"a6ij84 minutea: Qwere iu 
content in ale gallons f 

XIV. QuESTioK 548, i^Mr. T. Mofs. 

Suppofing there are two given concentric ellipfes, whofe 
^ven difference of tranf/erfe diameters is equsi to that of 
their coiijugatej; 'tis required to demonftrate, in a general 
manner, whether the parr of any common diameter, inter- 
cepted between the peripheries of thofe elliprea, is greater 
or lefs than halfihe faid given difference of their tranfTcrlc 
or conjugate diameters. 

XV. Question J4.9, fy Mr. Rob. Butler. 

A chain's length is 140 feet, and its variable thicLnefs 

(»f Uw of deoSty) fuch, that if its ends are f^tened to two 

.pin> 
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pins lituated in the fame hotizonral line at the diftince of loo 
fett from each other, ii wili'difpofe itfeif into a circular 
form ; from whence is required the law of denfity and the 
ch.iin's weightj fuppofing one foot of either end to weigh 
oae pound. 

The Pkizb QuEiTiOH, hj Mr. Da. KinnebrooV. 

Suppofe a gjven right-angled pkne triangle, %vhofe hypo- 
thenufe is an nniform Ilemler rod, and its bafe parallel to 
the horizon, to rerolfe about its perpendicular as an axif, 
whiHt a ring (lides freely along its hypochtnufc: It is re- 

gulred to determine the time of the ring's de fee ui along li.s 
lid hypothenufe, its length being = co feet, the perpendi- 
cular = 40, and the time of oae revaluiion touad che axi* 
= 3 fecoDcu. 
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^ueftions enfwered, 

I. QuiiTH>>i 535 anfwered by Mr. Rich. Gibbons. 

FROM^e addition of the two firft equations 'a had tho 
fum of the two quantities it, z added to their prqduft 
= 89 ; which {as they niuft be whole pofitive numbers, each 
not greater than 14, per queft.), it is eafy to perceive, will - 
be 4 and 17, and eoniequently x + y ^10 and xy ^ 9, from 
the ift and 3d given equations : whence x evidently appears 
to be 9 and ji = i : and thefe are alfo equal to the 516 and 
<th values required, per qviett. Confequenily iheiequircd 
numbers are 4, 9, 1,17,9, '> ^"^d anfwer to D,I,.4,R,I,A% 
the lady's name. 

In this manner, exceeding near, Mefl". J. BUfs, M. Get' 
itn^ and W. Raijile have likewife anfwered it. 

But if the four given equaiioos are ad ded to g ether, 8 :c. 
the following one will be derived, viz. z -i-j x lu + k =5 
its — as : From which, and t he firft given equation (z+j " 
+ in + j: — 31) will he found z+jii' — ix z-Vy xw + x 
+ 11' + j'* == gz — tii; and copfequentiy z +ji= i$\ + - 

Wiz — iii. 

U » Then, 



v. 
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Then, as tv, x, y, and 2 are to be whole pofiiive num- 
bers, each not exceedi ng 14 (pe r qutft.), 2 muft be fuch ji 
one as will bring out VSz — Jii not onlva whole,'but alfo 
an odd number; which, with very little trouble, will be 
found- to be 17 : Whence y = i, and the ift and sd given 
equations beccme jr + w= 13 and r — Tuir J ; confequently 
3t = 9 ana iu = 4, and the celebrated lady's came required 

U DiAKIA. 

't is alfo anfwercd by MefT. J. AJhuion, T. JtlUn/hn, % 

>hr, W. Bur,u,, r. Eofi^orih, W. CcU, J. Ciulthra, 
,. DMbj.R D„.ing, h. Fry, W. Gough, R. Halt. R. 
?eckl-am, 7. Poller, J. Probert, Th. Robin fen, AUx. Rctt-t. 
^. Se^-cll, P. Starp, Ed-w. St/.itt, W. Stltcr, Mrs: EUan^r 
W^"' i-^'^'^''' 1-J/rratt J. Thornt, T. Willi«. J, 
treollty, J. Taun^, and iorae others. 

til. Question 53^ anp^cred hy Mr. Wiiliam Spicef 

{Iht Pr^'/.;), 

AfTume 4 x > + j x ' and ^ x » — f jr ' for the two required 
fqviare numbers,, whofe fum and diiference are manifefily a. 
fquare and cube number, having -each the fame root *; 
iher, finding two other fquarcnumbers ^nn k i -»- jswT* 
and i~nn X 1 + nn)"*, fuch that their fum may bo 
=:r,5x'+i»'wiilbe=4anx*x i+anl"" and jx* — 
^x' =; J — a nl* x x' x i + nn'"*, andcoofequeDtIy,th« 
equal root, x — 6'« ' '— » * — 1 x 1 + « » ~ * = (when n is i) 
— ; which value fubftittited for x in the abore affumcd 

expredions, they become — z — and — ; — , two numberi 

anfw-ering the conditions of the queftioo. Mr. Wa/m 

denotes them by gxx and j6xx (it being evident, from 
47 Eue, f, thai they will be in the ratio of 9 to 16); whence 
{theitfumanddiff. being = aj XX and Jix refpedlively) s" 
wiilbe^V?** (per que ft,), and coDfequently x^ — , 

and the required numbers the fame as before, 8k:.— —Mr, 
R. Cihhons' anfwer is not eflentially different from this laftj 
and Mr. C. Hutten anfwers it, very ingenioully, by a dif* 
ferent method. 
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III. QwE^TiotJ J37 an/'wered hj Mr. S. Woodbey. 

Let X, y, and z denoic the required numbers, and then, 
x+Z + z being z=: a, xyz — b (pei quefl:.)> aEid *:.?■: 
* — J :/ — z (perthen at. oFha tmonic proportion], jxi + z 
will be = ixz,oryy^a~~y = ib; from the refoluiion of 

wbieh, the valae of y, &c. may id any cafe be found, If 

« := 191 and t ~ 154016, then will j, x, and i come out :s 
■ 7it 63, and iC refpc^ivejy. 

And in this n);inner. Dearly, the anfwer is given by Mefl". 
r. Barktr, IVilliam Barnes, Ifaac Dalbi, R. Oihb-jni, J. 
Prab:rt. T. Robihfm, P. Sharp, IV.Spictr, T. Wilkhl, and 
othen. 

But Mr. IV. Toft (the propofer) co ncdvea t he thr ee num- 
bers fought to be reprefenied byzxz-(~u, a— *x z -r v 
and zKz — viviz. the numerators of three fraiflioas) — — , 

- , and 1 having their denominators in arithmetic pro- 

grefllon, reduced to a common denominator, it being eafy 
to p rove them to be io harmonic prop"oriion), and then. 
2 2X2 2 — t;-.;'' beine = *, and jJa— f v = « (perqueft.), 
is' — az + \/b Will be = o; from whence the value of 2, 
Mrhen i ia a fquare number, may be e alilv '7iun d. by the 
method of divifjrs, »nd iheo u (= ^ V3 i^ — a), and the 

required numbers, will become known. But wiien y'b is 

irrational, let it be di?ided by the greaieft fquare number 
m' it will admit of, and the irrational quotient call », and 
then the foregoing equation (fuppoling xV" = z) will be- 
come »»jr' —ax + Hi = o; from wtuch x miy be found, 
and confequently the values of z and v, and the numbers 
tequired. 

EiTAMFLG r, Ltta = t6 audi = 576; then the iftofthe 
preceding equ.ilions becomes z ' — i3Z + i» = oj whence ' 
z = ] and v = I, and confequently it, S, and 6 are the re- 
quired Dumbets. 

ExAM?LLE t. Where a = 13 and i = 71. Then i/i — 
'v'l, m — i, andn^i, and the equation in the id cafe 
becomes 4*' — 13X + 6 — o: From which x = -, s = 

7^1 V = -^, and 6,4,1 — *be three nuinberj required, 

U 1 ExA«PL, 
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Example 3. Where a = J9 and i = 1944. Here yi 

= iSV6, tn= iS, and 0=^6, and the aforeiatd equaiioa 
becomes 4x> — ijx + tiso, as io the lafl example, and, 

of coofequence, x = - alfo : But « = 3 v- ; whence v ~ 

V-, and the required numbers are jS, 13^ and 9. 

SCHOL, The two foregoing gtneral equations being of 
three diraenfion*, z and x will each have three vAaes therein, 
and V as maii'y correfoondiiiK ones; as for inflancc, in ex-- 
ample 1, where the values of s are 1, 3 and — 4, and thoie 
of V, coriefponding, V — *). i and Via; from whence 
three fets of terms, anrwetlng the conditiooi of the prob. 
may be found, if thofe arifing from the firft and \iU (yiz, 
from J and V— 13, or from —4 and Vai) of thefe cor- 
relponding values, can be called reil quantities- and.whai'i 
ibmewhat odd, they, as well as the oihers, anfwer ibe con- 
ditions of the queft. not with ftanding they are abfoluteljr 
imaginary : But perhaps neither of them can fo properly be 
called anfwers, iei;ing there is one in whole poliiive cum- 
bers, which the prob> in fome fort tacidy requires> 

IV. QoE»Tio« J38 an/ivereJfy Mr. Ifaac Tarratt. 

Let P reprefcnt the required point within the given cqui- 
lateral pline A ^SC, and let the perpendi- 
culars I'E, Pf/, BG, upon J8 and ^C, . R 
be drawn; alfo let Pf beX 5(7, and put * 

a = }rs = JG, h = 56-i9 = BG, e =s 
- til's, <i = AiiriS,h = ~Ai-i.il,x = BF, 

3.ndy~PF~HC. 

Th en (by 47 Euc . i) V;rx + yj, + ^ ]fp~^ 

=:c,and3X); + 3;'j'— 4Sx = :*j whence ji=\/ '* . i ^~l - 'l j ° ; 
and this value fubftitmed forji, an equaiion, containing one 
unknown quantity only, will emerge, from which x comes 
out = 4=; and [hence y is found = j-fi (fere), and the dif- 
tances JP, S/', CP =; 31-44, 40-16, and 41-43, very near. 

In this manner, exceedingly near, it is anfweted by ^mi' 
irf' ^M'- V ^"'J" 'A''* P'-opof"). R- Male, J. Probert, 
'fho. Rsbinfin, /Itix. Rowf, Ed-w. Smib, W. Spicer. E. 
Si^ggtlf, and Ja. Tvung. 
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3. Qj;isTtlovs AiiwiKia.' m 

Qu E s T I o K { 3 ^ anfaiered tj Mr, Tho. Bofwortll. 

t m, n =: fine and cofiae of the declin. f,q = coiiMitit 

.nd JO* (the fun's diitance fmm the nieiid- at 9 and~io 
ck), X, jF = fine and cofine of ihe required laliiude ; 
, per fp'herics, npj . oix * i —npy i-we'''"* and • 
+ mx will be ihe tangent ;.nd line of the fDn's alt. at 
1 10 o'clock refpeAively ; which, whenever an appear- 
happens, at ihoTe times, like whai is mentioned in ihis 
uon, will (as is eafy te denionlliiiie) be equal to each 
r, or (when the fun is id the line, and m = o, which it 
:ife,' Tcry neat, at the time Ipecified in the queft.) py x 

Jpjyi^i - qj i From whence j = \/j- ~ h~ 
6496, the cofine of jj" ij' ja' the lai. of ihe place te- 
ed ; which is (he fame as found by Mr. Paul Sharp (the 
jofer) by a different metbod. 

'he folution by Mr, JV. WaUi is nearly the fame as this • 
Meff. IV, Barnii. Rev. Mr. 7. Crofi, J. Dalhj, R, 
U, S. Hodgd, C. Hution, If, RatJi, Ednu. Smith, if. 
ctr, 7- Tarralt, Jof. Wehjiit, and ]a. Toung, bave li]t«. 



[. QuElTioM J40 4infioired ij Mr. Rob. Butler, 

^n a right line ,^t (of any aAbraed length, at pleaCjrej 
•Arud a plane triangle having its 
i ■}, i, t =: jo", 60°, aod 70" re- 
ft vely, and apun y^i and jie de* 
ii>e two fegmepts of circles to con- 
□ 78" li' and S7* 7' (the garden's 
c.itefl angles), and let the diameter 
/) b« drawn, producing it till ,4D 
i* i, in the given ratioof 1 toj, and 
ion ,4L defcribe a fcmicircle cut- 
ig the figment Ji in ei through 
hich point and ,i a right line being 
,iwn, meeting the circumf. j^ D Ja 
produce it both ways till .^f xr 10 jj 

id .IE = 30 poles ; join the points 
h and/, c, and parallel to thofe I'lies let EG and FG 
netting eagh other in 6") be refpeilively dr^wo, producing 
ii, Af till diey meet theJame in B and C; then will £C ? 

be 




be the given triaagle, and A, B, and C the places of the 
trees in the lidcs thereor. 

Demohst. Join the points.?, i; D,f;a.t,AB,C: Then 

(per fim. triangles, Sc.) AfiAe(:: AD: ALxy % : 3) :; 
JF : AE (per coDftrudion); alfo — "^ji E. = ^B, and 
ill^ = ^Ci Whence AB : ^/(:: ^^^/-^: 
dl?^ '^^) it Ah: Ac, and confequeotiy BC is | 5c,* 

and the A ^ffC fim. .^*t ; and the Zs ff, F being relpec- 
-tivcly = the Zs r;,/(the given angles per coDlfruaion), 
"and rhe fide £f = the given fide (per conflruflion), EGF 
will be the given triiingle, and A,B,C the true piacei oC 
the trees in the fides thereof. 

Calcul, Draw the 



= 3648, BE = i9'ig, aDd(7f = jt'4< poles. 
AnpoitT te thefamt, by Mr. W. Wales. 

CoNSTRuc- Conceive the given A DEF to be cirenm- 
fcribed by a circle DXE F, and upon its 
leaft fide DF, eon(litut« a A DGF limilar 
to the required one. From the vertex E, JJ 

to the niven point A, draw the right Une K, ^ Ax 
EA, and make the ^ADI= AEF ' S/\ 

. Then.theinteifcftion/, of the right line ', /Y^C 

B/with the circumference and the point ■/ -, ^-^ \ir 

G being joined, make the Z« E AC EAB *^ ^^* 
refpeflivelY=:th9ZB /Cf, /CD and, "J' 

joining C, a (the points where the right £r 

Jin=* AC, AB meet the givtj, lines FE, 
DE), CAB will be the triangle, and A, B, C the places of 
the trees required. 

Demomst. Produce GI to meet the circumference in K, 
and let tbe points D, K and f , K be joined : then (per cor. 



• The patallellfm of ZC, Bt, miy perliipi be provtd nwie 
geonutriciUjr thui : SinM, ai ii proved ilove, jtf : Ae : : AF: 
A£., It A[ •■ AF : : At : At\ but, by fim. x.i\%a^», Af : AT 
% : Ac :AC, .od Ai : A K : t Ai s J£, .-de : AC :; M 
; 40, and theiefoie 8C g be. 



No. 63. Qji bstionsAhswsked. **J 

10 9. 3. of Simp. Geom. ift edit.) the Zs DKF, DEF are 

equal; and, fince the A%FDI, AEF are equal {per con- 
ftruaioQ), and FDl, FKl ftand on the fame arc F l,^\A 
Zs FKl, 4EF are equal : Whence the Zs OKI, UEA are 
alfo equal ; and, as EAC and IGF, EAB and IGD a^-e 
equal (per conHtuaion), the As ABE and GDA', ACE. 
and GFK^Te (imiUr, and confeouently.^C : FG :: EA : 
KG :: JB : CD; whence the Aa ABC.GDF, having 
their refpeiSiTe fides proportional, muft have their angles 

equal und be fimilar. Tiie giTen point J being the point 

of comaft of the fide DF, with a circle infcribed in the 
givCD A DEF, a fery (imple conJtruflioD, in (hat pirtidttlar 
cafe, may from thence be derived. 

Meir. R. Hale and C. Hutton very eafily reduce It to prob. 

J9 on pa. 144 of Simp. Geom. ad edit. And it may alfo 

be conlUufted from prob. a; on p. 169 of his Geom. lit edit. 

VII. Question 541 a/ifwered hj Mr. Ja. Hazard. 

Put the given depofit Cjo guineas) = J; then, the probi- 
Dility t>f bringing up a white face at any one throw being 
conftantly*. ihcexpeAation of ,^ on rhe til throw will be 
h^d, which wouJd alfo be the expei'lation ai B on the«ad 
throw, were it certain chat A would mifs the id ; but the 
brobability. of that being alfo {, his expe^ation can onl y be 

\ of i(/, OT - : In )ike manner, the value of the expe^atioa 

of C, on the 3d throw, will be found to be j ; for, it would 

be -, if it was certain that j^ would mifs the id afid B the 
ad throw, but the probability of that being'^ X \, his ex- 
peflattoQ thereon can only be 4 X i of -, or -: And by rea- 
■foning in this manner, their expeflations on the fucceeding 
'hrowj, and confequentiy the values of their whole expec- 
UUons (forming three infinite progreffions) may be found, 

thatof^»being^X:i+V + -^+5(c. = ^X— i-; = 

ieLthatofB*s = ^X!i + i+ij + &c. = ^X^ = 

S'.and that of Cs =1 ^ X ! I + i + i + &c = I X -^ = 
4L 101, Or, the fame concltiliDii may be derived without 




tzS Ladibs'Diariei. [^KaUinfeit^ tjii. 

flimmatioii, by confidering that, as their cojrefpondirg 
terms are evety where In the conftan,t ratio of I, 4, aad^, 
their fums will alia be to the fame inrariable ratio. 

The anfwers by Meff. T. Barhr, T. Bofworth, Q. Button, 
f . Sharp. IV. Spkcr. and m iVaUs, are not materially 



VIIL Qo I s T I o H ;4a anpwered By Mr. W. Wal«. 

Id the fpherical triangles PNa, PNh, and PNc, aH 
right-angled at N, are given their re- 
fpeftive angles at the pole P = 4j', 60°, 
and 90", and the are eb ~ aN, to find 
, PN, the lat. of the place, the fine of 
which fuppoie = x; Then (per fpherics) 
l(i-ad.) :«;: '(tang. ^Npa^As")'^ 
= tana, arc Na, and, pulling ( := taag, 
ZJVPi = 60', i:x :: / : /x =: tang, of 
arc JVi ; whence its cotang. (or the taog. 

of the arc ic) is —, which, per queft. is = x, and confe- 
queotly ixx=- =: 1-1^47;, &;c. the vcrfed fineof 98* j»'t 
double the lat. required. 
Mr. Paul Sharp's aafwer is nearly the fame as this. 

Mer. r. JIUk, r. B^ri^r, W. Same,, T. BaPaiorfh. J. 
Chipchafi, J. Dalbu R. Hale.C. Mutton. J, Prober!, W. 
Raivie, r. Robin/on, AUx. R-t^s, {{'. Spk::r, J. Thrralt. 
Jo/. IVebpr, rho. mlkin, and J. Taung, by eafy fhort p*o- 
cefles, find i =: / * =: '7598357 the fine of 49° 16' j?", the 
lat, required; and Mr. J-^hn Potter, by analogy, without 
algebra, very ingeflioufly derives the fame conclofion. 

It may alfo be anAvered another way, independent of al- 
gebra, whereby the fine of the arc ab comes out = fine of 
%$" -ir fine of 10^" ; from whence the lat. the dial was wade 
for may be readily found. 

IX. QuEJTiOB 543 an/wereJ bj Mr. T. Allen. 

Let J3ED and CF£ reprefent the portions of the lunar 
orb and the ecliptic, E, B the places of the D 's cent, at 
the lit and td obfervationa, and AF (= jo'l her lat. at the 
middle of the eclipfe. Then, the ^CAt being founds: 



Bo.6j, QjjESTioHS A»s 

J- 15' (from Aflron. Tables), CA 
willbf = 30'iii7'i which put = *r. 
JB = X, BE (= ic') = c, and 
eg— Cg(=ii'46') -n: then wi ll 
Vr7TT^= CB, '/aa-i- c + >.'' 
= CE = » + Vaa + XX, and 
(pu tting ec — nn = »w), x = 

^7+^-f-; = "•«*'= t^r — i. 

Whence JE = jrW, CE (the 

femidiameterof the g's fliai).)= 43-8^', and the mcafurc of 
the fern idu rat ion AD:=s''7' i and thence are eafily deduced 
lh.1jm.54s. 9h.57m.j4s. and iih. 31m. '54s. for the 
beginning, middle, and end of the eclipfe, and 11" £' i»' 
— [be greatclt quantity eclipfed. 




71)1 fame anfiatred hj Mr. Wm. Wales. 

As 60' ; ja' (the given hor. mot) : : 36' ii" (the-time he 
tBfeen the obferv.) : »o' = £5 = a ; alfo 6 dig, : 1 6' (the 
5'» feraldiameter) :; 4 dig. 18' : u*466' &c, = 56' = A; 
whence, patting x^tTf (thefemidiara. of tiie earth's {had.Jt 
-:«— i::i:i4^^:iii, half of which = the dift. of C^ 

f-l-0^and = 3o', the given lit, of the 5 at ^, the middle 
of the edipfe) from the middle of the bafe BE of th e, tri - 

ang!e5f7£; whence (per 47 Euc.i) XX ■ 

= jQo {C,4'), and confequenily x'=^i'6q6i', and EA^s 
3i'77o8': Then 33' Ciorary motion) T 60' :: 3f77o!':jj' 
46', which added to the time of the i(t obfervation, gives 
9h.j7ra.4Ss. for the middle. Alfo (per 47 Euc. 1) 0,1/ = 
= 5f6io7' =(in time) I h. 33 01. jos. which fubi rafted from 
and' added to the middle, gives Sh. iim.'jSs. and iih. 
Jim, 36s. for the beginning and end refpeflively. 

Meff. W. Barnti, T. Bafworth, fl. Hale, C. Hutton, Hob. 
Peciiam. IV. Sptcer, and Jqf. IVebfler have sifo anfwered it 
very ingeoioufly, and bring out nearly the fame condiiliojit 

X; QoEiTTOM 544 anfivered hy Mr. Cha. Huttoni 

CossTHJC. About the center C with rad. C A (— CB 
X CA) = 100 (the dift. failed) defcribe the quad. JB, and 




xa8 L A D I E »• D 1 A R I E s. ZRoi/inJiii} tl66. 

'. tike CD, CE thereon* refpeaively = i* 
and 34 (ths given err. in Ux. aod depart.), 
and lei the points D,E be joined; thro 
the center C and the middle of DE draw 
the right line Ci, and parallel thereto, 
and at the dift of i DE therefrom, cun- 
ceive two other right lines to be drawn 
interfefliDg; the arc JJi in rand^; 
join the points C, T and C, M, and draw 

■ TLiAC, meetingC^ inZ,; thenistheZrC^themea- 
fure of the trae and ytfCtf the erremout conrfc, and the 
^ TCM the variation, which is weilerly; CL is the true 

difF.of iai. and TL the departure. For, joining ihe points 

r,M, and drawing /tf-S II BC, culling TA in r, and en m- 
pleaiingtheaOCffs, the As T/Wr and ZJC£ or DCn 
are equal andfimilar.becanfeof the equal andperpendicnlar 
hypothenufes TM, Cn, and the paraltelifm of the legs, i. i. 
Tr = CE ^ 34. and Mr = IjC z= »t, as by the quell. 

■ tbey oHghl. The calculation from this conltruftion is ex- 
tremely eafy; where.by the ^TCM (=variat.) and C L, 
TL (= Iruf diiF. of lat. and depart.) come out ::: jj" m', 
Vi'iirSsS and 7o-i998i6 mile* refpeflively. 

Meff. r. B-ifrvorti, IK Tofi (the propofer), and fT. Walct 
UScewife conftrud it in this mannet, very near. 

Mefi: r. Allen, T. Bwrkcr, IV. Barnes, W. Coh, the Rer. 
7. Crofi, J. Dalhy, R. OMoni; R.flale, J. Prober*, T. 
Rebinfiiti, Alex. Rovxe, P. Sharp, IV. Spicer, Mrs, EUamr 
Suggeil. Tbo. mikin, and Ja. Toung have likc^ife Jcift 
neal and tonclfe algehrah fotutiem. 

XI. QuEiTiOH ;4S anfaiered by Mr. Jofeph Walker, 

Supervijor in the Excife. 

Let i = the head diamewr, b = the bang diameter, /s 
the length, and lu^the wei-inchcs of the propofed caJk, 
(alt which are given); then will l6-i-Vbh — 6 /, ^ the 
trarifverfeofihegeaeratingfemieillpfe,and4/i-i-v'ii— *^ 
— {/ — the part thereof tniercepied between the vertex of 

■ iheellipfe and the middle of the head diameter of the cade; 
and cooieqiiently, putting a = -iSs4 and >; = any variihle 
depth, eiHmated from the center of ihe boiioni up ihe axis, 
ibe fluxion of the content coi-rcfponding will be = ax it 

ii + ii^riL X ; — - X x~iii; and the fluent, viz. 
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»9 



jtuxii— - X i// — 4/-f-K":w, when »-=w, 

dirided by i8» for ale, «r ij i for wine, gives tlie ullage, id 
ale or wine gallons, Teqaired ; and, exprelTcd in words, fur- 
cillies ibe following 



Multiply the difference between the ferai-Iength and f the 
wei inches by the wet inches, and fubcrafl the produdl troni 
thefquare of the femi-lengih, and muliiply the remainder 
by the reflingU under the film and difference of the bung 
and head diameters divided by the fquare of the fcmi-Iengih; 
then, fubtrafling this laft produfl from the fqiiare of the 
bung diameter, and multiplying the reniaitider by the wet 
inches disided by 3S9'6s ""■ "'e or 454-11 for wine, the re- 
fult will be the ullage, io ale or wine gallons, required. 

logentoai anfwers to this queilion (with 'praflical rules 
deduced therefrom) have alfo been received from Melf 7*. 
^/Ui3, R. Gibbons.. C. HuiioTi, and Barth. SUis ; but our 
fcaaty room will not permit us to infert tlieni. 

The anfwer by Mr. T. Mofi (the propoferl mav now be 
feeo \a his excellent Tieatife of Gauging, lately piibii/hed. 

XIJ. Question %^6 anfinered by Mr. T. Allen. 

Put/ = cofineof ij' t/, the obliquity of the ecIiDtic, x=s 
Mug. of the ©'s right arceiiliou to rad. i ; then, per fphericB, 

- = tang, of the longitude, and ~^-^ (per pa. jj of Simp. 
TrigoO = tang.of theirdiff. which, per qutft. is to be a 
max. and therefore its flux, made =: o, and reduced, give» 
""■^'i T.;?J'''93 t''* ""S- oUs'^'^s"; Whonee their 
greatell diffi = %". ig' 35', and the 0's place will be 8 14« 
J*' tfi". 

„Meir. r. Barker, T. Bifvjorth, W. Barnei, J. Dalh. ft. 
IlfU Step. H.d-i^, J. Potur. J. Proieri. T. Rcbinfm. 
f-^r^. P- Sharp, IV. Spker, J. Tarralt, W. Wata. T. 
Wilkin, and 7. Jenn^ anfwer it in tiiis manner, and brioa 
out the fame conclulion, exceedingly near- 



iiflronomcasj by trigfmometric reafoniog only, finds the 

I'M of the did: of the O's long, and his ngbt afcenlion = 

ni"^''^ anele under the fine of their fum and the verfed 

Otarj Alati. V«l. DL X fine 



cGoo^k 
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IIS r, B; n,v: anJ /, a be joini . 
' :: OE iOJind OB : Oi :: 
■uality and divilion of ratios, &c. 
Oa : Oa, or, aiiernately, Bb : 
'o, by equal, from above. Alft, 
ifn th« fimilaritv of die ellipfc^, 
::; OE '.QAS 

aff:0^,byt'"^^*'-^''- 

lality, divifion of ratios, and a^> 
: 0! :: Oh;Oa) andfoisifi! 

;): Confequently the flux, [or de- 
; iocrealiD^ and indefiaitely near 
ax. of m in the conlUot ratio of 
' Om totlieftjK. ofO«a9 OB ; 
I of two variable quantities are 
their fluxions muft neceflitrily be . 
that is, aliernaielv, 



; alforfor the fame realba, Ov\- 

:) : : flux, of 0« ; ^ X flux. , 

1, as Bv is always tr \a, demon- 
ife of 7ti ,. to be always C- the de- 
fueotly that mi is every wherft 
f the faid increafe and decreafe 
dd be a conHact quantity = Ba, 



X % 



The 



Ijs I.10III' DilKiii. lHaliinJiii'] nt6- 

fine of the oblUioity of the ecliptic direflly, and the verftd 
fine of the fupptemcot of the obliquity of the cdiptic in- 
TerTeiy, which, when a max. will evidently become = the 
re^anglc under rad. and the verfed fine of the obliquity of 
the eclmtic direftly, and the veifed Goe of the rupplement 
thercolinTerfely, =o-o43ioi, the fine of »■ 285' nearly; 
from which the fune conclufioa as above exhibited may be 
fouod, very near. 

Xin. Qbiitioh J47 anpaseni hj Mr. P.Sharp 
{Jb* Prop^fir). 

Put « = iStV feet, i=:o'ooj454{tbeareaof the drcutar 
hole), r=:38i97. and y = ihe depih of the tub, in feet; 
then will x + i = top> and x — i = bottom diameter, 

2 = its content, and t-— ; = the time of evacaa- 

tion with the ifl relocity (per pa. i;; of Emer. Median. 
ill'dilO: Whence J ~ J^*^ X ]°"i^'o'^|'* =^i'''g'j84 
K 6o^9ij.ti9JOl"Cperpa.iii of Emet.Ftux.ilFedit.); from 
which /i; founds: 4 feet, and the top and bottom diameiris 
::: 5 and 3 refpe^vely, and the -content = Ji']ti93 fulid 
feet — 1 14*41767 ale gallons.* 

Meff. t. Allen and C. Huit»n'% anfws-4 Arc nearly the 

fame. It is aifo anfwered by Meff. W. Barnes, IV. Ramile, 

Tho. Rsli'i/in, Alex, flo^e, E4iu, Smith, and W. Spieer. 



* Tb'ii folutlon ii fatfc, bf >^e wrong appliMtlon of the (heat, 
in Emcif. Flux. aboVe quoted. The conqlulion v^l be vciydif- 
feicnl when that thcor. n properly applied, at any one Aiay caMy 
find. Sut the (amc will be s>Dre ei6.\j and dircftly deduced TioM 
the ift Art. of oiu Mifcel. cor. i. pa. 7, thiit : "ii^g the lame no- 
tation a* above, »e hare r^'- x 'fSj^x 

B.^^pn'4-4.» — i.r?r7-vt.7+7T _ iSW* j. 

Hence the length i ii = r4o»'« neatlyi and therefore the av and 
butum luamcien = 4-4011 and i-4oiff. (aiin 



. Ho.<l]. Qv IS 1-16 HI Abswiied. 1]I 

XIV. Question 54S anfwtreJ hj Mr. T. Mofs 
{the Prapefer). 

Let AaD, EBF b« two conccwric icmi-cllipfus, in whicli 
Ea= Ba= PD. Tate 
Ob to OE in the given 
ratio cfOa to ^, and 
Ov to OJ -.-.OB : Oe, 
and CDoceive the cIUp- 
tic aics Eb, Av, reftec- 
tirely Cmibr to Aa, EB, 

lobs defcribed. Draw [he —- 

femidiameter Ow, cutting f! A O J) 7: 

the Hmilar elliptic arcs in 

/, n, and r, and Jet the points r, S; », « ; and u a l>e ji>ii 
theo (aUernately) O.t : Oa : : E : A iai. B : 0^ 
OE : OA; whence, by equaiity and divilion of rjtios, Su, 
OB—Ob : Oi :: Ov — Oa: Oa, or, aliernatety, Bh 1 
•ottU: Oh:Oa) ■.-.OB: Ov, by eoual. from above. Alfo, 
by fnQ. Ai, &c. ftrifing from the mnilaritv of the ellipfcs, 

0» : 0,1 :: OB iVvit-.OE : OA,^ 
by fuppoGtioa) 




:d; 



: Obz Oa h:OE: OA, by ( 



■ aodCft^v:: 



fuppollcion likewife) 
On \ fan\ whence, byee^ualiiy, diiiflon of rarim, and a^ 
teroatioD, mr\Hii;.\Or:Os::OI>: Oa) and fo is bb: 
va (by equality, from above) : Confequently the flus. (or de- 
CTeafe, fuppofing Om to be iocreafing and indefioitely near 
lo OB) of air. IS to the flox. of nt in the copitint ratio of 
Bixava, and the flux, of Ow to the fei«. of 0« as J : 
Ov [becaure, if the flueiits of ti»o variable quantities are 
tlways in a conftact ratio, their fluxions muft neceffarily be . 
always in the fame ratio) ; that is, alternately, 

Bi-.iaK-of mr: : va iflux. of n/, - 

OB iHax. of Om :: Ov:it^.ofOu, 



ind, alternately 



and by e^uil. from above, &c. Ov iva : ; flax, of On : g- 
X Bux. of « = flux, of Ml ; alfo, for the fane reafoo, Ovt 
Bv{Oh : mn, from above) : : flux, of Oa i ^ X flux. , 

of0/i=:fljx.ofm}>; which, as Jv is always [^V4, demon- 
flratively proves the increafe of w.; to be always C thede> 
creife of -«#, and confe^eoily that nn n tfcrj where 
^ Ba, or EA (becaufe, if the faid increafe and decreaft 
were always equal, mi would be a coolhint quantity =: Ba, 
and it the decreafe was greateft, mt would be~^ir4; as is 
Tcty eridcBt). 

. X» Tbe 



i* Ladie s' DiAK t Es, ^Raiiin/in} ii64. 

The certainty of this may alfoibfome ineafure be evinced 
by confidtring the ray Ow as revolving aboHt tbe center 0; 
jt being ealy to perceive that its intercepted part jw will 
coutinustly varv, as the lacIiDation to the axis £Fv»fies, 
and conlequLnily that it mod pafg through a max. or a min. 
before it can become of the fame magnitude again, in E, as 

it was of, at lirfl', in B. But it is very eaTy to demon- 

itrate ll>at it will begin to increafe immediately on in de- 
parture from the pohtion OB, and be greater inan aB the 

moment before its coincidence with.-^£ {=aS). It 

therefore mult' pafs through a max. between the pormoni 
OB, OE, and be every where greater than its two extreme 
equal values -jB, .?f. 

Mr, T, Mien has given ao algebraic folution to it. 

XV. QuEiTioH 549 anfwtrediy Mr. Cha- Hattoi. 

Call the abfciffa /)£,*; the otA.EF,j; the arc Cf, 2; 
rrH iti t.nnpent /; alfo call the 
tangent of the whole arc Z>B. T. 
fjoTF, in any curve formed by 
a perfcfily fiexSble line, the ten- 
fioa or force drawing in direftion 
eftbetang-atiJCtheloweftpoim) , ^^ , „ 

is a conflant quantity, which let PI li 

be denoted by *• Then, the ge- 
neral prcp^ of any fuch curve be- 
ing as I (rad.) : tang. Z EFD : : a : weight of the are 
DF, or (becaitfe the angle at F is, in the circle, ineafiired 
by the arc DF) t : t : : a : at ■=: weight of the arc ZJ/", 
and I : r : : rf : <ir= weight of ihe arc DB.aT—at will 
be = lib. (per queft.), fuppofing DF = 6if feet; whence 
*= /—t'-', and confijueotJy i*7'=; %T -i- T — /■" = 
■weight of ihe whole chain yfDB. 

Now, fince the arc DB is given = 70, and the fine CB =3 
jt>, the rad. D will be found = jo'>9397, and the length 
of the fcnii-circamference := i6o'iai66 ; whence the arcf 
DBijo) and DF {6y) ippear to contain 78' 39' and 77" 
31' 3'6', and their tangents T, t to he = 4'98iE8i3 and 
*"5»io897 refpeflively, and ■^T~- T -^ I = ii'6n7lb. 5; 

weijAt of the whole chain required The law of denfity, 

orof thefeSion of the chain, is direftly as the fiux. of the 
tatig^ and inverfcly as ihe Hux. ofihe arc; for of :=flax.of 
the weight = weight of the length z ; which, divided by 
the length z, gives a'tz~^ ~ the denflty or ftOtoa at any 
point. Con. 



A. " 


C » 




11 


"^^ 



Jr».(j. Qs* iTiowr An* wiKtK. ajj 

CoK. I. ThelavofdeDfity is isatz'^io alleuTTCs; for 
the manaer of EodiDg h i> general, rLippofiog r to be the 
tanff. ortiie angle in which the curve cjts the ordinate.—- • 
In the c^teasry, othich is formed by a Jine of a coaftant 
tbicknefS) or waofe law of deaGty ii a C3ii!laai qoaniity, in 
order to have it as fuch, in the general expreffion, t ma& 
be as z, and thence tax; which it a koowD property of 
that curve. 

CoK. a. The arc DS an oeverbecome a qoadrani; be- 
caufe then the denliiy at B would be inlioitely great. 

ScHOL. Hence may be calily deduced the rcquilitcs for 
building the ardies ofbtidgei ai any known cunatuil dc 
firable, either far elegance or to Tiiit the IttuattDD cfthe 
place. Sec and yet be equally firdng in all their paru, as if 
they were cateaariaa arcs. 

Atifwer 10 the fame fy Mr. Rob. Bwler {tit Prefio/er). 

Draw the ordinate G K, and, perpeodicurar thereto, P£, 
from P, the point of interfeftion <>f the tangents DP, GPi 
alfo draw nm, mG, and Ll\ G K, KI), and GP refpcc- 
livelv, and put the abJcilTa i)A"= *, otd. G K=zj, iu =: 
weight of the portion /7fr, and a =: the invariable tenliiin 
at D (the lowett point): Then, n b^ini; indefinitely near O', 
Cm = X and nm ^yi aad, by mechanics, CP, GL, and 
PL will be as the tenfion at G and D, and weight of the 
part DG lefpeflively : Whence 'ai:a{:: PL:GL):i i -.'t^ 
and coofeq-jently — = t-; which is general, let tbe curte 
be what it will: But, in the prefent cafe, the cunre being 
a circle (whofe dum. fuj^ole =: a r), ■? will be = — = — =t 

- ; that ii, (the weight (<tv) will be always as the tang, of 

its cortefponding arc DG : Therefore, patting 7", r =: the 
tang, of j8» 30' and ■n" 31'. the dtgrees, &c contained in- 
toe arcs AD (70) and ^D (69 feetj rcfpeftively, T t t it 
u : iu — 1 (per quelt-]; whence -w =: - b.™* =: lo'^Ib, 
vbich doubled gives ii'7iib. = the nhole weight of tbe 
ehab reqiured.— Ingenious. aitfwerf to it have likewife 
«en received from Meff. J. Chipehafi and W. Sptuctr, 
Vbo, bv diflcrcnt methods, find the vtight, the law of 
X % <(«iil>ty 




denfitr or tbtc1uie&, and the dumeter in the middle swd it 
each end. 

Tb» PaizB Qu£iTioH anfwtred hj Mr. W, Spencer, 
^Stsutaiagtoo, aear Sheffield, in Yorklhire. 
\ai BA reprefcrt the given rod, revolving about the axil 
jBC perpendicular to the horizontal line AC, 
D the fI»« of the ring at the end of any 
time /, and c iu velocity, there, in the di- 
leftion DA. 

PMtAB {=50 feet) = r, jffC {=40) = ^, 
jiC(^ jo) = », jjj-=i'. 3* tihe time of one 
leToiotion) = /, J*i4i6 &c. = ic and BD 

' = X ; then will = the centrifbgal force 

in a direftion parallel to the horizon, and its eSe£t in the 

direftion DA (by the refolution of forces) = — ^^ ; 
rrst ' 

which addedto ^ , the true meafure of the force of gravity 
in the fame dlireaion, gi»es — — 4- -^=:the whole force 
accelerating the ring along the rod, at D: WheDce.by the 

. principles of motion, +* — = fv, and (putting 

j~^ = m, and -^ = »i)t'=V«ixx + aw*; confequently 
('= --r— X -I-.. ■ . , putting J = — ; and, t^ng the 



correa fluent t = ^ X hyp, log. of g . + '+VjgJ.-+/* 

EC (when x becomes = £y^ = 50) I'Sjjj' &c = 1" 39* ai" 
&c, the time required. 

Coa. I. The time of defcent along the rod in motion, !> 
lets than the time of defcent along it when at reft, by if 

CoK.i. Whep X becomes = -^^, the ring, if at free 
liberty, would'no longer Hide along the rod, but fly off. 



• Found iiy mjUng ^ (ihc paT. of iheringmthe wrf)ss— 
(he hoti ontal ctntt'.U £*; fewer aWve fimnd. '^ 



St>.6i. 



Eci.iriti, 



«« 



In this masDEr, exceedingly near, ihe scfwei u EiTcn bT 
Meff. T. Allen, R. Butler, J. Chipehaje, Curh/ox, and C. 
Hullen; bui the prize of la Diacieft wa» won by Mr. Wil~ 
Item Soencer, and that of 8 by Curhfus.- — Mr. jDa Kin- 
nebrook has anfweied the 6ih, 7th, 8th, ijth, and his own 
quell, (the prized but his tetter came to hand too ktc ta 
be taken any further notice of. 



The Eclipfes calculated Jor 1766. 



The fird b of the fun, oaSandav the 19th 6f F^raary. 
aEitfc after doos : It will be inviCble here, but annular and 
central in the fouthern parts of the Pacific and Southetir 
Oceans, and may be feen from th« raoft fouthern parts of 
South America, Africa,MadagafcaT,-and other Indian iflandi. 

Tbe fecond i$ a partial «nd viCble Jonar edipfe, on Modp 
day the 34th of February, in the eveoJng, according to thf 
following calculations. 

Ciikulated by L ' 

Mr. 'W. Chapmia, fiw Fm-tL j 

too, Leiccdcilhire S\ ' "^ 

Ur. S.J!odgn, for AlthOTp,7 U 

NoTthanpionfliiie J I 

Jfr. Iftac Tatratt, fiwLondooi 26^7 gfrj 
Mr. Tho. Harri*, ftn fiiiagtOD 6 13^ 
Mr. J, Metcalfe, fm Lgndati p "i^', 
Mr.AUHi,faiSpsUdiP2,Lii]cobiJ6 40 

The motin will be Tertical at the middle of this eclipfe to 
the Indian Ocean, between the ifland of Ceyton and eaft 

gin of Abiffinia, in Africa ; it will therefore be vifible to all 
urope and Alia, and greaieft part of Africa, froni begin- ' 
Bing to end j and at the end may be Icen ia tbe Brazils, in 
South Amenca. 

llie third it an eclipfe of the fun, on Toefday 'Hx jtb of 
Augult, in the BfteiiiOOBi GorteJixuidcBt to tbcfc cotnpu- 
uuont. 
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Hr.W.ChapinaB, far Faxton j 24}6 ijf 
Mt.Ste)>h.Hix)sci, for Althoip J 7|^'6 30J 
Mi. Ifaac Taiiati, for Loadoa j 28 6 3l4- 
Xb-i Tho. Hatiit, foi LoodoD 'c JO^IS 334- 
Mt. T. Mm, b7 cooflracT I J, 

fbrSpaldias J > '* 'j" "-^ 

Mi. J. MetcBlic |s ij ».6 "84^ 

This folar ecliple may be ften from aJl parts of North 
America, the AtUatic Ocean, north and weit parts ofAf* 
rica, weltcTD parts of Europe) lod to pans near the noith 
pole. 

The fourth and laft it of the moon, 00 Wedncfday the 
soth of Aogult, in [he morning, and vifible io Amerka, 
This cHjife will be ended before the moon rifes ar London, 
and conl'equently will be invifible tl ere, and to all the wef- 
tern parts of Europe^ but to all pans ot Afia, melt parts of 
Africa, and ealtern parts of Europe, it will be viUble. The 
digits eclipfcd wiU be aUttlc more than 6 o| the moon's 
jower limb. J. metcalfb. 

We hare been favoured with other calculations of the 
edipfel, and particularly from Meff T. Atii^aa, W, BajiJi, 
EiLCreen/ieS, Rtb. Peekham, W. Sixiift, and Jef. Webjler; 
vhich we are forty our narrow bounds will net fuffer tuto 

^klbtilh. 

1. QosiTioK 5SO, hy Mr. Th«. Salter. 

Ye fair, who can with eafe nnfol^ 

^V1l3t puzzled Oedipus oF old, 

And can, from "algebraic art, 

Th' abflrufcfl of all things impart; 

From what you fee appear befow,* 
^ Jnbn'i age and fbtttioe -you will know; 

Who courts young Sufan of the HiH, 

(But {he is more in lore with Will.) 
Will's young and fprnfe, but hath no Aore-^ 
jio mowdy nnling to count o'er— 
John boalls ofgold, and more than that,— 
Whisk fu^ Soc't heart go pit f^u i 



Va-Sj. Hsw Qj;iiTM»)i». }|t 

She begs the ladies' kind advice. 
Were Uiey to chufe, and take tbeir choice, 
Whether tis bell, to marry John, 
With tU hks gold,— or Will, with none. 

*x+y = I J J, and x—jf^ X *— jr'"" = Sisji j wfcere j 
^JoWftage, uid xhufonane. * 

n. QvisTioH 5^1, tj Mifi Ann NIchollt. 

I obferred a clood beuiig N. £. by £. and toc^ iii alti^ 
tude x^'' 4' ; lome time after I obfervMl ibe iAinecUiiid %. B 
by S. at which lime' it; altitude was 4j* 33' ; fiom wheace 
die point the wind blew from is required. 

III. QvESTioH $52, tr ;rfr. Ifiiac Tanatl. 

A plea&at village, ladin, ia defio'd 
From the equatioo underneatb fiityoia'd,* 
Whofe pleaudg bowers and delightful fliadei 
Are far liiperior to the woodland gUdes, 
To tbefc retreats the merry nymphs will hye, 
With Aidden traofports of unboUDded Joy 1 
And meet their fwaiDS, the Ibephcrds olF uie pUiq^ 
Wbo tune their pipes widi % melodious Ihua-: 
The chorifters will GlEcn there to hear 
What Damon lays to his beloved fiur. 
My refidence, dear ladies, pray explore, 
And yon'U oblige yonr Itrvant evennore. 
• o + TO 4. K + jrj-z_=64, 1 Where i',*i>,*,j>, and z 
e» +nu' = J X X +j + a + 30. repreftot the places of 
vojx^tjz-Vi, \ t"^ tetten in the al^ 

»*+jz — 49*,. I! phabet, that compole 

it+<w+r = x+jM J the town's nwie. 

IV. QoEsTioM 553, hj Mr^Vrta. Spicer. 

There is a conical fpire Iteeple, whofe (lant fide il =e 
= 4 times its bafe; frero the renes of which, two heavy 
bodies were let f:ill at the fame time, the one down tbe 
perpendicular, and the other along ihe flantfide: Now it 
Was obfefved that the foond of tjie bodT*which fell down 
the perpendicular upon the center of tne bafe, arrived at 
the extremity of the ilant fide jaA at the fame moment of 
tifuc with the other body ;. required the tteeple'* altitude t 

V. Q>)«- 
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, V. QviiTiOM J54, hy Mr. Stephen HoJgei. 

Ke»r ihe renovn'd Lord TUconnt Spencer's feat. 
Where fhuiy grores projed a cool retreat, 
Tiro children at one oirih appear'd in »iew ; 
Prom thefe cqoaiioDi * ptay iheir agei flicw. 
■xjp* + aiii»=:»90j04, f 
**« + *'j* = 1SJ11471, V Where x reprefents the year, 
J — u, s = (i, audi' — v;J 
S the month, e the day, d the hour, and u the minute A'M. 
when the ctdelt wat bom ; and the oihcr was born 4 n. after. 

VI. QuESTieK j;55, i; Mr. Richard Gibboi>». 

A Iradefman owed his dealer ijol. who agreed to take a 
cenaiv fnm yearly on being allowed lawfu> imereft upon 
balancing each year's accompt, as the fame became aue, 
until the whole was paid, when the debt and intereQ ^' 
mouDted to 179L 98. lof d. tcquired die yearly paymenti 
and the time the whole took paying nSl 

VH. QuBiTiOH^;6, Ij Mifi Ax.uti'ic^oMt, 

Tliere is, in lat. j^ liorth, a town, and in lat. 64* nort^ 
a mountain, both uoder the ikme meridian, and on Dec. silt 
the fuB was obferved to rife at the fame moment of time at 
the town and on the mouDt^io; itota which data I demand 
the bei^t of the mountain. 

Vin. Q^wEiTioK JS7, fy Mr. Tho. Harib. 



• hii. SI* t%' Vi. 
IX. QuiSTiOH jj8, */ CuriofiM. 

So to draw a right line, cvtting the two fides of s giTev 
plane triangle, that the reftaogle of the two lower fegneota 
ihall be equal to a givet) quantity, and the reAangle of the 
two upper ones a raaximuia. 

X. Qostf lOH {f9, tj Mr. John Chipthaie. 

A ball beins fhot, at an elevation of 7<*. from a cana«n, 
wbofe greatelt horizontal range is three miles, Ihuck an Ab- 
le^ Handing at fuch a diftance thu, if it bad been prcjeAet^ 
again ft. 



Kit, 63. N t w Qjr s t T I o N 3, *3$ 

agatnfl it in a dircAIon perpendicular to its Caihct, its farce 
woatd tiiTc becQ twice as great aa it then was ; reqdred the 
obje^'s diftance froin the cannon, fuppofing it to lland per- 
poidicular to the hgrizon. 

XI. QyESTiem 560, fy Mr. T. Mofi. 

To deteunine (a priori) the form of a fpheroidical Hand- 
ing calk, whoie uljage aay be truly found by meatM of th4 
line of {egmcnts on the conutioi imms rale ; its whole con- 
tent being 100 gallons. 

%II. Qt'ESTiox $61. ly Mr. Jofeph Fiflier. 

Admit the earth and moon two perfcAIy fpherical bocties, 
and die Gin's parallax to be 10' ; and granting alfo, that ihe 
fan aUd moon, when conjoined, and both ax their mean dif- 
tancet from the eatdi, elcrate the latere of the ocean i» 
feet perpendicular, thereby caating the tides : Quzre, whe< 
iher a pendulum clock would gain or lofe, and how much 
per day, by tranfponing from t^e earth to the moon ; and 
what length a pendulum Ihould be to wake 60 vibrations on , 
the moon^a furface, fuppoGng one 39*1 inchet to make tio ini 
a minute on the earth, in ht. Si'- , 

XIII, QuEiTioH 562, fy Mr. Rob. Butler. 

A current of water is dif^h^rged by three equal arches 
OT fluices : The ift (to (hape) a rectangular parallelogratn, 
the ad a femicirde, and the 3d a parabola, having their 
altitude* equal, and «heir bales (which are downwards) 
fituated in the fame horizontal line, and the water level' 
with the to^ of the arches; on this fupporiiioo let be (Ke^ed 
the proportion of the quaatiiies difcharged by thefe fluices 

Xiy. QuE.TioN 563, fy Mr. Paul Sharp. 

If aveffeJ, in form of a cone whofe bafe diameter and 
- depth are equal, ibtnd on its bafe and be filled with water, 
it will empty itfelf, through a hole in its bafe, in the fame 
time tbat a fphere, whofe mteind diameter is equal ts that 
(^ tl^ cone, will empty itfelf ihro^igh an equal orifice in tu 
bottom : Quxre the demonAiatioa i 

^V.Qdbstiom S64, fyMr.VT.ToCt. 

To find the time of (horteft twilieht in any gjven lati- 
tude, and its duruioa, by flereograpnic prcgeAion. 

XVLQs"- 
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XVI. QoEiTioH J65, fy JHr.-Kob. Butler. 

Required the content, ia ale gallons, of a calk fonned bf 
ihe rotation of a cycloid about ita bife or loogeft diameter, 
and having its head diameter }i, l>ung 401 ajid length = 
48 iochei. 

7Af pRiz« Qu£9Ti«y, fy Mr. Tho. Allen, #/ Spalding 
dn Lincolnlbire. 

Suppofing a heavy body to defcend freely by the force of 

raviiy upon a common cycloidal curve, the radius of whofe 



generating Icinicirde ia t3 feel; and let its diitaoce from 
the Tertex of the cycloid be.ia feet at the commencement 
of motion. It is required to determine where the bod;^ will 
quit the curve, its didance from the axis when it impingei 
upon the horizon, and time oi iu whole defccnt. 



1767. 

^ejlions iinpwered. 

I. QuisTJOM $yi artfwerid by Mr. Edward Baylef, 

POT X — j=«*,aod then the ad given equation becoraei 
jij (^24 xz*) = 8igi; whence 2 = 1, and x— j = 
64; from which, and the firit given equation (1: + *= it«), 
'a readily found J = 44, John's age, and x = lOSl. his for- 
tune. And in this manner, exaiily, the anfwer is like- 
wife glren by Mefl"._7. Bcnnitl, R. Gibbani, R. Cray, f. 
■Mqfiin, IV. Ra-w/e, P. Sharp, If. 7tfrr«//, and S.Vince. 



It is alfo aofwered by MefT. Jojh. Adami, 71 Adams, T. 
■ Attinfan, T. Barktr, W. Bajlls, IV. Baily, IV. Cote, 7. 
Caultbred, If. Dalby, R. Dining, W. Drnt,IV.G«dlie, J. H. 
R. Halt, IV. Huhb2vd, 7. Probsrt, P. Di %/;r, T. Robin, 
/on, B. Rathtrham, Alex. Rowi, B. Sihii^. Senaell, R. 
Smethavt, Ei^. Smhh, W. Spicer, IV. Stoker, Mis. Elenmr 
■SMggtti, T.VeJfiy, Ja.UrmJtv). Marjbal Wrosl, and ?«. 
Touns. 



ffo. fi4- QjrxtTioHi AhS'Wekis. 3*1 

J^r. James MiUs a^wfrs it in iht fdloving.Advki /# 
fair Soikn. 

My chantHQg fair, John's ags is forty-four. 
His money oae huodred eight pounds, and no more. 
If my advice from thefe few- hints -youHl take. 
Oh! jnarry .William, for your own dear fake: 
Bener for jotm will broths and flaonels be. 

Than in a bridal bed with loveVy thee 

He'll clafp thy charms si mifers hug their gold, 
fiut'canaot uie the treaiirre ihey behold 1 

II. Qo«9Tiow 5e'2 atifwered hy Mr. Tho. VefTe/, at 
Mr. AllenV SehBol, in Spalding. 

l,et P be the place of obfcrratioD. X>raw Ph -L Pff^ 
and let BD, b4bz perpendicular to 
the horizon in the .points B and i. 
Suppofe D the place of the cloud at 
the ift, and d that at the id obferva- 
tion. Put / = tang, of Z. SPD = 
17' 4', T^t'mtof ZdPi = ts'ti'. 
rad,:=i; then (per trigonom.) SZ)=i 
r X PB, and bd = T H Pi; whence, 
the height of the daud above the ho- 
rizon being fuppofed to continue the 
fame, ixPB =T X Pi,OT P li : P6 
'■ •■ T !./; jhcrtfore (the points B, b 
being joined] the Z. PBb = 16" ;%', 
and coafequentlv the wind blew from 
N.E.iN. 

And in this manner, nearly, it is alfo anfwered by MefT. 
Jo/b. Adtimi, T.- Barker, J. Btnneil, the Rev. Mr. J, Crq/i, 
.7. Mjfin, J. Prohtrl, IV. RaiuU, T. Robinfin. Aid. flml-. 
P. Siarp, S. Sikes^ R. Sraetham, IV. Spiefr, and Mrs. 
Eleanor Suggette 

If right lines PC, PC be conceived to be drawn, makicE 
d.t NPC, NPG, with the meridional line NPS, e^ual to 
5*1" aiil i46S'',^the given licarings of the cloud from the 
north, and the dilhnces Pr, Pn be taken thereon equji to 
J'»I7i9 and '98671 &C. the cotangents of 17' 4' and 4j" 13* 
(the cloud's altitude),' at the two obfervations, to rad. r, 
and the points r, n be joined, and the right line r» produced 
till it meets NS in mi the Z crajV will raeaiiire the point 

l>larj Malh, VoJ.l«. Y . -of 
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of the compafs required, which is too evident to need a de- 
nondration, the height of the cloud above the place of the 
horison being the dtne at each obfervation ; and hence, by 
irigonom. 4-144 {Pr + Pa) : a'i70j8 [Pr—Pn) : : i (tang. 

«f 4J°}:'J35oo = tanE- of -. r , ~ !1? . -,. the ugle 

rmN= 3?" »4'j die fame as before. 

According to this method, vety nearly, it Is anfwered by 
MelT. T Adami, Felix M'Carthy, R. Hale, B. Rttherham, 

W. Snveii, and IK Slohr. 

~ fiat Mr. R. Gibhvni, iuppofina; the direfiion of the doad 
to form the arc of a great circle, gives the followins fola- 
tjon. Lay down NC = s >nd 5f> = 3 points, on the ho- 
rizontal projedlion NES, whereof JV, E, and S reprefent 
the Dorrn, eaft, and fouth points, and draw the two rioht 
circles PC, PG, cutting the pa r^l els of the given altitudes 
In' 4' and 4j' 1^) in a and a; throuoli which points the 
arc of a great- circle aoe being defcrited, cutting the ho- 
I izan in e, it wilt Iheiv the dlieflion of the cloud, and the 
arc A'E, the point which the wind blew from, which ii 
found, • at one operation in ipherics, to be = 39*'»4'> an- 
fweringtoN.E. byH. iE. 

And upon this fuppofition-it is Jikewife anfwered by Mefl". 
W. Bayly, If. Dalbj, R.Crfiy, ^-a^ Edviari Smith. 

* Vii; Sine Po : \m%.Ps rrfme Ca : tang. Cf = 16" 51*. 
which fubtrafled frora C A'(= j(J" j / ) leaves Ne — 39" 14'. 

III. QussTios jji a^/^«r«i?£/M^ AanaNic&olli; 
T* the Prspofer. 

May you of ev'ry joy partake, 

That EPSOM fair can give- 
And, when you fhall this earth for fake. 

May you for ever Jive, 

- AnfMitr io the fame hy Mr. B. Sikes. 

From the ift and 5th ^ven equations, x ■\-y = it% and, 
firtce V and ou are concerned esaflly alike in every etjuatioa 
where they enter, let / = i their Turn, and r=i\ their diffe- 
rence ; then, lu bein^ = / + r and v ■=! — r, thofe value* 
fubftituted in"the given equations, by reduflion, 8(c. will 

- . - Whence 
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Wheoc«, z aodji being exterminated, &c. x' — ■ Jjv* + 
1034 >;' — io9i8j('4-JI43h)* — 8o7jii6 =0; from w hie h 
X comes out r: iB, and confetpienlly t ::: 14, and i = is- 
Hence iu = 15 and f = j, and the place of Mr, Tarratl's 

refidence is Epsom. Mr. E.' Bayh/i and MT.ir.CiU-i 

anf-vers are the fame as this, exceedingly near. 

Aniicut, from the nature of the )>'ven equations, very 
readily determines x ~ i&, and confequently 3 = 12, and 

i= 14; therefore the ill, ad, and 3d given equations be- 
ecome tJ-(-iu = io> v' +■10* ;= jjp^ and vui — 75; from - 
- whicb V CO tii'^L 10, &;. 

Meir. Jojh. Adams, 7. Jdamt, T. JtHnfin, T. Barker, 
W. Bayh, /r. Baj/Ji, /f. CiU, //. Dalby, R. Dining, IK 
Dent, R. eMon/,.M. Gordon, R. Gray, W. Hubbard,' R. 
HaU, J.Mafon, J. Milh, J.Proberl, Pet. De ^ulr, IK 
Rdivle, T, Rohinfoni R. Ratherham, Ale^. Ro-uie, Abhj 
Sadler, Paul Sharp, W. Se^ell, Ed-w. Smith, IV. Spictr, 
W. St^ier, EkaiiDr Suggeit, Sam. Vince, Ja. Urmfivnt 
MarJhallWroot, and J. Toung, ha?e alfo anfwered it. 

IV, QuESTitm JJ3 anfaieredbj Mr. W. Colc- 

Let AC and 8C reprefent tfic perpendiculw and flanr 
heights of ihefteeple.refFeftively. Dii.^ Aa- 
•i-iiC, and 5i I A a. meeting Cv/ produced r> 

in *; then wil! A, a, and alfo B,b, be co- 
temporary politfons of the two falling hodieSr 
fuppoGng the body at Ala cominue in motion 
till ihe other body arrives at B (as is well . 

known by the laws of dcfcending bodies); ^/--^ 
and, BC being to BA as 8 tq r, per queft. £<(- — ^^'^ ''■ 
AB is eafily found to be to Ab as V^i te i. ^"'^ / 
Therefore, as v'6j : i : : 1141 fthe velocity o 

of found per fccoad) : 1141-7- v'^3 = the ve- 
locity of the body at s; whence the diftance ^ C will be =r 
3*ii3rf. »nd (per quell.} Ab is found = isCb, and eA 
= T^tiC; therefore, as 117 : 116 : ; ju'^f {^C) : 
Z*9t\x^ {AC) =:the perpendicular height of the iteepio ' 
required. 

It is alfo anfwered by MefT. Jojh. Adams, T. Barker, 7. 

Oalhy, W. Dent, R. Grey, R. Hale, Felit M'Canhy, 7. 

Probert, IV. Ra-wU, T. Robinfon, S. Rothtrham^ AUx. Ro^e, 

W. Se-well, P. Sharp, B. Sikej, R. Siaelbamt E. Smith. IV, 

■ y» (.:n> Spher, 



K. 1 D 1 1 s' O I A K 1 1 >. IRallin/in'}. Ij*?. 
. e propofer), IV. Siehr, J. 
t. Vinee, Jqf. Wehfitr, and others.* 

v. QoESTioK s^^ anfiaered iy Mr. IfaacTarratt,. 

By fubftitutiog the vaJuea of z, v; and u, in the tenns of 
xandj, we get xj* -<- 64J1* =i9oj04 = a, andjijr* +8^' 
— ii,;ii4?a = b ; from the ift of which eqaations xit found 
:=a — 64JF'' -!- ji* , and thiaya lue fubflituted in the latter of 
tieni, it becomes a — 64^"!' -;-_;' -+-8j' = i : Solved, _» 
= 4> Confequently ihe cidelt was batn anno 17601 Apnl 
' the Ech, at 41)). paft 8 in the mornhig, and the other 4m. 
after that- 
Much after the fame manner it is alfo anfwered by MeJT. 
Jojh. Adams. T. Adam J , T. Barifr. Ed^. Sfjley, fl'. BajRi 
W.Bayh, IV.Cch, tCaulthrfd, R. DefiitiB,J. Daibj,IV. 
Dent, R. Cibbons, R. Gray, R Hale, Stephen Hodgei{ike 
piopofer), J. Majcn, Jamis Milh. J. Probert, IV. Ra-wU, 
T. Reiinf,,!, Alex. Rcwe, (V. Se-well, 3. SHei, Ed-w. Sniitb, 
iV. SpUer, IV. Siokei, Ja. Urmjea, and Ja. Yeuag. 

Jf it be confidered that x and y moft be whole pofitive 
niJinbeis, aad the latter of them under n, by the que(L 
■the anfwer may be eafilv obtained from the given equations 
as they Hand at Grit, without any further reduftion, &c. 

VI. QuijTioN 555 anf-wertdh Mr. Richard Gibbons 

{ikePropcfe,). 

Thcprcfcnt wonh ijol. (= p) and the rate of imereft 

I'ojl. (= r) being given, putir^the annuity, or yearly 

payment icquired, and / — the time it was paying off; ■ then 

there is, further given /</:=: 179*4915!. to una t md.a fepa;-. 

rately. 

• An algebraic fohition to lliii queftjon may be thni : Put i ^ 
"'rV. " = "4>, and xzzAi'. Then 8x = B(7, and xv'^j = 

dC, By the Uwi of jiavity, n/t : n/AC :: 1' : v* ~ = 

lime of filling through CJ, ani A C : BC :: ii/iiL-i . ^ . "*' _ 
:= lime la- CB, lilo - ^ time of fbund'i moviog ihtoujh ABi 
Iberefore vc hive - + V 1.—^/-~—: Hence «^(( 



Va. £4* Qjte S TIOHS AnSWE KEQ. i4S 

lately. By the doctrine of annuities and the queftion, a/r' 
— at =ji/r' + '— j/r', or, in numbers, &c. J79'45ijr' 
-rj/»-'=i79'49ij: Whence »3-93J33r'-/r' = i3-9ji3 J! 
Salved, t = 6's*J years, and a = 17!. los. the annual pay- 
ments. " " 

fn [hii manner, nearly, it is likewife anrwered by Meif. 
Jofi}. Adami, r. Adams, T. Barksr, J. Bcnmt, R. Grai, 
Felix M'Carlhj, J. Mafia, Mifi J/iaa Nidolli, J. Pi'o- 
bfrt, IV.Ra'mU, Yho. Robinjhn, W.Sffwell, 8.Sikn,Edw^ 
Smith, W. Sj,ii;er, and T.Todd. 

VII. QuESTJOH s0 anjhuertd Sj MP-.Yellx M'Carihy,. 
e/?"Abferdeen. 
In iheanHexedproieftioE.Iec /^reprefeot the north pole, 
Z the zenith ef the place in [at. 54°, 
stharofthe place in lit. 64", a»id'0 
the fiiifinihe horizon in rfie former of 
them, on the dry ptopofed; then, in 
the fpherical triangle ZQ P, is given 
all the (ides to find the angle ZPQ=: - 
Si" 17' 17". Through © and 2 de- 
fcribe the arc of.a great circle 0e;. 
aifo djfcribe the arc JP, making © A 
= ©Z,. and then a foeflator at A wtlf, it is evident, fc*- 
llieftin.ri(rng.at.th'eume time with the other two (p^Slx- 
tors at Z and 7", the point where a ting, to the arc Az at 
the point A. meets Cz [the femidiameter of the earth)' 
produced, /. e. at the top of the moanuin % T required • ■ 
to determine the height of which, in the fphericaj irianglff 
©Pz, are given the fides ©/", Pi, together with thein- 
mded angle,, te find Q z = 96" 4i' 30'. from whieh fiib- 
traflinfe AQ = 93°, there remains ^z(the meafure ofihf 
Z.ACz) = 6<'ts' 36": Agd thence Cr is foi»d:= 40c 9-88? 
miles (per plane trig.), from which deducing %^Zi (d,,;, 
miles contained in Cz, die earth's rad.) leaves zT—iTiZ.v 
miles, the requiredheighi of ih"e mountain. 
_ This <iuettton we received from the ingenious propofer- 
in the year 1761, and now find that, through millake, ic^ 
has been fince fcni to,, and poblifhcd in, another place. 

Anfwers to thiiqutft. hare alfo been received from MelT' 
Ti.Adartii-.r. Barker AV. BayUr, J.Cbipcknfe, J. Dalhv 7 ■ 
Proiftt, ir. Ra^-Jr, 4bbfSailkrA¥^Sg^velf,B.Sihi Edij' 
Smith, IV. Spicer, EleoHOfSugsetl, J. Webfier, and /. Tsuhf'.- 

Ur.JoJhua Adams, aliowing jj'-fnr, the ©Is horiioDtTiB 
KkaOioii^fiDda ilt«.heiglu =^ ivx niiks,. 




9^ Ladiei'Diakiss, ^Reliinfanl i}6;. 

VIII. QuBtTiON ii"] anfwtred til ^MVcTAt. 

Pot a and ^ = rincaod coGne of jj* 31' (the given. lit.), 
■•^ c ■=: colloe of jo' ji' 11' [th« did. of the lun's lower 
)imb from the zenith the moinent his oppet limb, touches 
the horizon), and jt = cofine of the declin, required, rad. 
= 1 ; then, per fpherics, 

gV + c xy bb — xx-^ax'^^b X7^^^T7— ay ^gf* -j. 
ii X I— xii = fifle of the angle msafu ring the time' the fun 
is in riling, whicb (per queit.) is to be a min. In fliiXionit 
&c. and reduced, x comci out = '0036441 &c. aQrwerioy 
to 111' nearly, ihG declination required. 

Rlt/T. r. /iJams, T. Barker, R. Gibiont, J. Prohfrt. J!n, 
Jio^i, iadiV; Spicfr, have like wiie anfwered it. 

Mathctkaficui eafily redticM this prob. to that of de- 
fcribing Che circumference of a circle to touch tvo cirdeai 
given in piagnitude and politioa, and cut the circumference 
of another circle given in magnitude and poliiion litcewifef 
in a given^anglej and from iheoce readily iniert, nearlyt 
the lame cancluUon as above. 

Mr. Th. Harrh (the propofer) and "Mr. Ifaae Tarratt 
obferve chat ' the fun will rife quickcft when his azitnuih 
'inqreafes the Qowell, and that will be when he afcendt 

the horizon in a vertical direflion:" and upon this pria- 
ciple they folve ic independent of fluxions, and lind ijie 
declination fought to be i»' 40'louth; from whe^ice they 
cgnclude that the fun rifes the quicked the morning before 
the vernal, and the morning after che autumnal equiuoxo* 

IX. QuESTioH J 58 avfmirtd fy Mr. T. Mofi. 

Let y4BH {fig. id) reprefent the given 
,c triangle ; produce ^ff til! the ri^hl 

BC, joining its extreme and the point 

J}, becomes = BA, and upon j4B (= one 
of^tbofe equ?J fides) let a fquare JD {fig. 
od) be conftitoted, and conceive a right 
line rj to be drawn ihrongh ihe fame, fo 
that Ar X Bi maybe to the given paral- 
leloaram of the lower fegments as BH : 
BJl^Z' ift) »°d the area of the part ^riB 
a min. which, having bifedted JB in m and 
drawn nttl | ^C. it is manifeft will be 
when Ar + Bi it A aua. becaufc aa 



i 




Ka. 64- 'Qjri s t i e h i' A n s vr b k r Bi t4f 

(=-.Jli_i) X -/S b the meafurc of ihe fpBCc ArfB, 

aod ^£ is a EAnftant quantity. Btit it is veil known, and 
maybe eafily proved geo metrical] y, that the fumortwa 
rinht lines, under a gi«eii>Eflane1e, wilt be the leaft poffible 
when they are equal to each other ; Whenccf talung Ap s 
the fide of a fquare, whofe magnitude is a fourth prepor-, 
tioUal to a Ji, BA andth: given paralletegram of the lowee 
fegments, and drawinopc H AB, upon the tide A0, of th« 
given A ABH, fet off^f = JfXBv), and draw FE | 
the-bafe ,^Cr, cutting 5^ in V, and the thing is done. 

Deimohs. Becaufcby conUrnflion, theO^pc^Cfig.a) 
ii a mill, whci^ the O of the lower fegrocnts isagivenmag- 
nitude, thence any rcfiangular part {A a) thereof will alfo 
be a min. and the CI of the fqid fegmeeta remain the fame. 
I^, therefore, pa ■= Cpi and draw jab \ AC- then bc- 
caufe Apae is a min. the D^i, which is a multiple of the 
i\FBE, win be a max. and coofequiemJy Fi(/, being 
apart of f B5, wiU alfo beaman. when^/'X£C(=^/t 
X^tOisa given magnitude. Now, feeing that Efmuft be 
U AC, io ordet that a multiple of the Am^n.may be a 
max- and the CHuoderthe lower fegments of the A //^(T 
a given magnitude (i. r.'io the giTen reSangle as BA : BH 
otFA:tH\\x. thence evideniTy follows, thar the A FBi 
Ibeiog as BFKBi) will be the greateft poffible (andAe O 
of the lower fegments of the A ABH s the gjveo refUoG^ 
when Fi is U AHi 

A Fiuxienarj Anfwtr to iitfamt, fy Mr. Samu«l Viacci 

Soppofe- AB (fig, ifl) to be given = a, HB = f , the □ 
of the lower fugnienta, AF, Hst'= rr (fuppofing Fi to be 
the poCtion of the line require d ), and put AF-=. x, Hs —y, 
then will xj" — rr, and« — k 
In fluxions, xj+jx; 
T-tf» — ix=ci, andconfequently tfj'=ii; whence x (^/"l 
:jC,ff^)::<i(^5):iCff5), andf/M/^, bythcEIeni. 
of Geometry. 

Meff. r. Adam. T. Barker, W. Bayly, J. Sinnelt, 7. 
Dathy, n. Cray, Filh MCarlhy, J. Ma/an, Slip. Orle. 
7. Preherl, W. Ravik, T. Robin/on, Aiex, Ro'we, W. Se^acU, ' 
P. Uafp, W. Sfieer, T. Tidd, aad Ja. Toung have likewife 




X. QuEiTioM SS9 ""foif^ h ^'■' T. Todd. 
Byihenaiureof projeflifes ui a non-refiltJng med. i (rad.) 
f4e9»7J4. £'■ » ^SAa, the gi»en 
eievajionl : ; j inUes (the given, grea- 
left rand.) ; i-4e84Mi miles = Ja, 
anil, by trig.. Ba = 1-64884077 mil" 
= «. How. if / = ■149J18 (the ™^ 
Ung. o£ji.JJ=u'), x = 7'w, indy 
= vp; Uieo, by trig. ta = Aa, — = 
jtL = la, and therefore, by conies, 

_jCa*};i//«x ""■•■'="*' '■■ 
,ty 47 E uc T. the tang, rv at t, 

r: V'i >< » — 4^1" +ii'»x «.— 4 
which (by the rtfol ution of fo rces aim 
thequefl.)istoi(V»-«— ♦"^("v')" »= iJ from whence,, 
by multiplying e^<"£ilf* and means and reducmg, Stc y 19 

found = i« X I ■— 3 " — i"i4884»- Morenver. by Simp. 
Exerclfta, cor, i pa. 188. g^ X Tv = Tgp, i.e . «x (= 
;r+3ri*)=x + i''C 1 — 3"'*= aeJved, J^= Jn* 1+3/r 
^ t;ifv'3 = 3-89530048, or -45^8^554; and confeq uetrtl y 
Tp (= % -Vy) ~ 4'D44L4». or 1-604*97, and Jp{=tv.x +j) 
s I'ocSjiS, or '4000961 miles, either of ihorediftancesan- 
fweiing the queftion. The anfwer by Mr. /. Ch'iptbafe. 

fthe orODoferl is the fame as this, exceedingly near. 

It IS alfo anfwered by MeiT. r. Barktr, Step. Oglt, J. 
Proherl,lV. RaiuU, Alex. RoiueJV . Sc-welt, And P^Siarp. 

XI ..Qs^ *''"""' S^° aafmereJij Mr. B. Sikes.. 

Let.i = the bung diameter, /= ihe femi.Iengt}!,_): = tHe 
wet inches, Ji = the diameter at x did. from the. head on 
which the calk ftands, c =: the circular divifior for gallons, 
and the ratio of the buog to the head diam. as i.: n. T hen, 



by the nature of the ellipfis, jy— anH-^ — j-^ 

_ ^ ~ " " : — —, which multiplied by -, and the fluent 
taken, fcc die ullage (or quantity of. Hquor Tn the caffc, 
putting ilv = x) will be found to \>a.-%ll>^X ''!'''" X 
f„„^ + 6.i-nn.vv-4-^-'"'-v' wlwrt the fidtor 



2/Si X *"^~ is known to be 
the calk J thc«fore i""*-^*'-'" 



a/Si X is known to be = the whole content of 

3^ 



will exprefs the fraftiood part of the uiiage, the whde 

content being the integral quantity, or i. If now the 

yhftJe length gf the caflt be fuppofea = i, and lo be divided 
into ICO equai parts, v will truly reprefcnt the.flumber of 
parts contained in the wet inches;, and, to make the fotc- 

Soing cxpreffion agree with the multipliers, as found, on 
le mding-rtile, iet loo on the Aider to ico Oa the line.of 
fegmeme S. S. on the role, then agaiiril any ^ven numberw 
ofparts on ibc fhder, is the proper muhipiier, or frailional 
part of the ullage on the rule, or line B. S ; which, being 
put =; m, and made = the laft cxp reffion, t he value ofn will 
be determined = V * '" ~ . }y . y : . ^ -' ^ .iX^, which wUl^re 
the form of die caik required. 

■ Let the wet Inches divided by the length, or n, be = '18 ; 
then m will be- found::: '26, nearlv) on the fegmeots S. S. 
and confcquentjy a = -2341 : But if u be taken = 7it w will 
come out rz -741 on the line S, S. arid n = "8097 ; which - 
fhews tliai the line of fegments will not give the ullage 
truly, in any part of the fpheroid except the middle : But 
if JB be taken = "Sii (^ the mean between thefe two ratios), , 
the line of figments will give the ullage of a fpheroid, 
formed by this ratio, neater the truth than anynthcr. 

Mr. 7". Mafi (the ijropofer) founds his folution on pi aoj% 
*oa, Stc of his Trcatife of Gauging, wiiere it is proved, la 
•a general manner, thai the ullages of two upright fpheroi'- 
dical caJks, having iheir bung and head dtumeters in the 
fame ratio, and their wet inches in the ratio of iheir lengths', 
will be to each other in the ratio of their whole contents, 
let thdr lengths be what they will : Whence it follows thai 
the ullages of every [landing fpheroidical cafit, having fome 
one certain proportion of bung and head diameters, may be 
truly determined by the fliding-rule, iet the lengths of fuch 
caflube what they will. Thus, if the ratio of the head and 
hung diameters of the required fpheroidical cafk be fup* 
pcfed to be as X to I (ihal being all that, in the prefent 
cafc, is required), i =a its content, y = its length, -j-ji^tbe 
Wet inches, and p — ■78^4; then, by pa. ao6 and 1 07 of the 
Theory of Gauging, will be found i— j — rrx^i^S -!-»4-arx 
==*Ji< {the ullage,. in this cafe, by the fliding-rule ; whence 
* ="8 J, very nearly.: — ^If the conteat of the calk be denoted 

by 



by g.andCT try thingelfe as bdbre.thcnwill'a-a-a'x'x k'48 
-i-a + xx = 3i6, 31 6. 3'i*, or 'jiS, according as a (or the 
. content of the calk on the fegnieac lioe] is fuppofed to be 
divided into 1000, 100, 10, or i equal parts; From ea^ of 
^ichxcoiiietQUL = -8x, [he fame u oefore* 

XII. QoBiTi«K. 5(5i anftnered hj Mr. JoC FIDier, 
{the Propofir). 

The whole folar force to move th^ waters of the ocean 
may be found, by a proper calculus of the earth's ceniri- 
pet J fores- towards, the fun, to be t». the force of gtivitT 
-with us as I is to iilMioo, and Sir Ifaac Newton, io hil 
^nciijta, has- Ihswn that the earth's centrifugal force, 
arifuig from its vertiginous motion, is to the force of gra- 
Tity at the equal, as r.is to 389; which force, being calcu- 
lated, fhould make the waters under the equat. exceed thofe 
under the poles in alt. 90640 feel : And hence the eleTBlioQ 
of Che waters by the fiin appears to be ly^feet; conffl- 
quently the moon raifes them the oiher 97- j feet, and the 
lolar force to elevate the waters is to the Lunar force as r: 

4'B8. The moon's force is Co the force ofgrarity on the 

earth's furface as 1 is to 163483?, and the moon's denfity it 
to the fan's as t: o^jgi, and the fun's is-torihe earth's as ■19/ 
is to "75, both computed from the triphcate proportion of 
iheir true diameters, and the (imp. propor. of gravity to- 
wards each at equal diftinces, conjunctly ; whence the 
earth's dcoficy is to the nwon's as ^jeisto i. Now, the 
moon's diameter b:ing to the earth's as i : %'(>$, and the 
denficy as i is to '756, the accelerating gravity or force with 
which a pendtduni- would. be aftuated on the moon, is to the 
fame on the- earth, under the poles, as i is to I'E ; whence 
the gravity indat. jj° appears to be I'TgSSisfi, and confe- 
quently 34736', or 9h. 38' jfi", the time a clock would lofe 
pet diem oa~the moon's furhce; and hence the length of 
the pendulum required may be eafily. known. 

Note, The moon's centrifugal force, atifiDg from its 
rotation, is here omitted, being fo Ihiall as could caulc 
little variatioa. 

, XIII. Qdeitioh 563 enf'uiirid iy Mr. Cta. Hatton; 

Let VB reprefent half the parallelogram, J4VC half the 
femieirclp, and ,4yD half the parabofa. L t. the halves of 
the rcftjcflive iluices oc aichei, a —Ai^ (the coatnua alt.) 




p = '7854 &C. then paa if = the area 

ofeichoftheni, pa-=AB, a^AC, 

and AD — \pa. Put :ir = VP, and 

x^Ppi then, the water difeharged, 

at any depth x, being as the velocity 

and aperture, and the veti/city as Vx, 

we {hall have XV'* X P^, xi/x X 
PR, and xV^xPS, otpax^'x, x'xj/%a-^'x axiiipi/i 
y XX as the floxions of the quantity of witer dikharged by 
the faid Qi femiciTcle, and parabola, refped:ively', the cor- 
rcAfluents_ofwhich(when jr = i7) ftrcypiiv'tfi -iV^'v^' 
y.t'/x — 7 and ipaa^a, and the quantity of water dif- 
chatged by the Q, the feniidrcle, and parabola, as i> 
I'ogS^? &c and ij refpeaively. 

The folutioDs by Meff. 7". AlUn, Hoh. B^Ier (the pro- 
pofsr), y. Chipcbafi, and // 4/xar, are the fame, exceed- 
ingly near. 

XIV. QuBiTios 5^3 ehf-oierid ij Mr, Paul Sharp, 
{tit Prepofer). 

Pat « = the diam. of the fphere (which is alfa= the diam. 
and alt. of the cone, per queft.), r= ';S;4, / =the time of 
a cylinder's, of equal bale diam. and altitude, emptyioK 
iifelf, at an equal orifice, when full, with its firft or greateft 
Telocity, and x = any variable alt, of the furface of the 
water above the tafe of the c one, &c . at the end of any 

time J, then wiH j = -~ tx% —^. — > in the cone, and = 

— t,tx X * ■ ' - " — in the fphere : the correft fluents rf 

*hlch(when x—b) will, in each cafe. 1)6^ = — , /. *. thef 

will be the fame, &C- Mr. T. Ailen {fobftitutinS, nearly, 

the fame as above) derives the very fame concluGon. 



XV. Qdkstioh 564 anfmered hj Mr. W. Tofc, 

Pro 1 E c T, Having defcribed, about the cenlets P, m, and »(» 
the primitive circle 
^W^reprefent- 
ing the equator, 
sSi/ the horizon, 
and;.5/apir^lel 
tkercto.^iS'dift. 
Below it, defcribe, 
from the centers i 
P,B, with the radii 
Pm^t«i«S—mO. 
two ares inter feel- 
ing each other in 
£■; then, producing" 
tJje right line nt, 

joininBihofepointi . li 

It will meet the pa- 
rallel of depreff. pSl in a, the point through which the 
parallel of lbc-0'sdedm.will pafs onthc.d^y the>ropoftd 
phxnom. happens, and aP, the right Ibe joiDioa thofe pointi, 
will be the diftance of the parallel from the visible pole. 

Demonst. Defcribe the circ. of perpeluil apparition, 
RBOD, iti6ihta.Tnfui,ag,pa, j:j,.&c. of the patalldi 
of declb. Intercepted between p 5/ (the parallel of depreC) 
and zOIi tthehoriz.); alfo abont the center C, with ihe 
rad. Ca (=mO), let the circ. AT ;W be defcribed, itnerfefl- 
ing the paralleh of declio. &c. in u, e, a, i, y. Sec. and it 
wm touch the parallel circ. el in a (by 11 E 3) = It wiU 
alfo touch the circ. RBOD (by .the fame), becaufe CP ^ 
m/* (by conflruc), and make an angle {aei) with rha equa- 
lor = Oie, the .angle which the .horizon makes with th« 
fame; and hence the parallel arcs utu, r,*, <if,;e,j'2,&c 
intercepted by them, Uiy prop. 6th on pa. iii of Emerfon'a 
Trigonom. lit edit.) will be (imilar, and confequently paffed 
uver by the Q in the fame ume, which will, manifeltfy, be 
lefs than the time in which the coriefpondiiig twilight arc* 
fiutfi, po, xz, &c. will be paiTed over in, except the 
twilight arc <7^, which will be the fame, and therefore will 
will be the ihorleft, &C. 

Calcula. Defcribe the vertical circle Za, cutting the 

torizon and equator in r and d refpeftirely, and the rae- 

rit^OBal arc Pg, interfefting the equator to k; then the 

right- 
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right-angled fpherical triaog[!es cad, hid, being eauian* 
guhr, will b@ mutually eq ml literal, and confequciitly ad 
= i/r = g"; whence {br being ■=.ea=.hg, by prop. 6. on. 
pa. izi of Emer. Trigorora. aforefaid) i l,rad.y : tang dr 
\ \ the depreff.) : : col", /-si'i = fine of lat, of the.place)_ : 

fine of si (the required deciitt.l Alio, in tht fpheric 

A^<-rf,Cne ofZ^^tf(oreoCof ht.) : fiDeofflrf(=9% 
4 the depreff.) : : i (rad.): fine ofeJ, the arcti of the equat. 
"mearuring i the duration'of the ftorteft twilight required.* 

Meff. T. ^Ilen, Felix M'Carlhy, C. Hatton, R. Gibbons, 
Step. O^lc, T. Rabinjhn, JUx. Riniie, and B. Siiej haie 
aJfo projcfted it. 

XVI. QuBjTiON i6s an/we'rfJ by Mr.Cha.Bua(m, 

Lee VKF be the generat, fettiicirde, aod fuppofe half ths 
Calk to be generated bv the revo- 
lution of the cycloidal arc f 5 V 
about DC (= the ord.£^). Put , JLi::::^'.^^^ 

yF= D, FD =^o-n,,DF jJ>-^::~^JL., 

(= d-m) = >,,p:= 5-I4I59 &c. JjXlTa'^'^fi 

DC=x, and BC=ji th^n, by /\\~<^~~'X — » 

thejirop. of the cy cloid. St c. J.',will -f --^ j ;..,.:;.jj^ 

be tound^; — j'V'n -rj' -i- "' — j 

and pyj X (the fiux. of the foiid.) ='— py'y ^/ ,1 -^y -i- >u—j, 
and the corrtdt flu ent (when j = ib = a) 'a 
IJM' -h 4w»--3"' +» fl X sm +7/ -t- 83' X i'tP X 
£^a V" + a -^ '« ^ « + jw' — !»; //'+«■ X Jp X 
w-t-x X arc, whofe rad. is 1 and cntang. Vw-r" -i- w— a, 
= thc folidity of 4 the caik required. 

But to find VF, let it be now culled x, antt VE (= m~a 
= 4) = c; then, by the prop, of the cycluid. Sic. is fouqd 

%*{=iBE)-tVcz X : i L__-£l 1£^ _ 

jz a.4.i = V a.4.0,7£' 

^'^^■f . -r &c. and hence z = 37*34394 = </. and « = 
«7')4394- Hence the above fiiieni conies out a6434'3r96 
inches = \ the content of the calk, and confcquenLl" tnc 
*hole coDtent is i87'4774 aie gailons. 



* Other foluiioni may bs fceii at Quell. >7i, - 
Diarj Malb. Vol. UI. Z ■ ■ *- .OOj;k' 
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Jnf-iier tt the fame hjf Mr. Rob. Butler {the Prtpifer). 

,Put a r= VF{\ the bung dumeter) = ao. Tfl = 4 (f tb( 

g'ven difference of ihe bung and headh then, by prop, of 
e circle. Sic. ^^ = 8. ani ^H = 16 - dlGi and fitf 
being J-r/", and cutting the femicircle f^/CF in P and ^). 
Alfo the Z.^Or(at the center of the cereraiing circle) 
will be found = Sj'ij". and the length of its correfponding 
arc,;^f = 9'i7J inches, which put =rn, and let p =.3'j4i6, 
C^Se content, in inches, of the folid generated by the 
revolmionof ihefpace/AA'/', about LF,fs an axis f^/ and 
JfL being -L. TF), the variable quantities x,;i, and z = OC, 
C P and Pr rcfpeaively : Then, per the nature of cycloids, 
It : J t: z : — ^Ph — raz (putting - = 1-74544'= m), 
ami TOE.+j' = the ord. Gh; thefljiTv. of which drawn into 
^Tx:* =i/» = Cf>), vir. jnz-^'y XM^', willbe = 
^. But; by the prop. »f the circle, by^Kz, bh — jijzsxx 



are taken, &cO wiil'be had i7,il>z + i*** ra-t-i «> + 
t xm-i-i X AJJ — yj' +^ >< m -ri. X i = — ; Whence tho 

*hols content required appears to be 187^ ale gallons. 

It is obfervable, that though the calk in the lil ofthefe fo' 
Juiions is fiippofed to be generated from the revoluttoo of 

Cart of a common cycloid about an ord. || TF, and in the 
[ft from (he revolution of part of an infl&Sed cycloid arounil 
the longeft femidiam. TF iticif, yet tjiey exafily agree ia 
their contents. 



But if the ciflt \k fuppofed to be generated from dto rt 

Toltition of part of a common cycloid round the greaieft 
feniidiatn. TF, then its length need not be given, being de- 
terminable from the nature and other given dimenfions of 
.the cenerating cycloid, as MelT. T. Alhn, Ed'w. Smith, mi 
t- ^ ,, ■ «P _!,.._._ i_j r... ._. -'-^antprocelF-- -' 



,jhe generating cycloid, as Mdl. T. Allen, t.d'w. Smiih, ai 
7. Tadd jiijlh obfen-e, and find, by elfgant procelTes, tlie 
eomCDt, m this ^afe, to be ijj'i ale gallons. 



'^f Prize Qubstiom pnfvitrcd hy Mr, Tho. Allen 
^ i^ih> Propofir). 

h is evident that the body will qvrit the curve when its 
lociiy in direflion of the ord^ 

;:oincs the createft pcllifale. ,r 

Let B be the place of ibe O Jl: ^^17/ 

dy at the commencemcni of Xf, .^ r. 7 ." 

ition. Putr/) tht diam. of *;%■> _;__l'y__i(^- 

: generating f^micir. =: j6 -,/ " '^' \ | 

^t)=2^,andF^=i-, then. /f , ^ J 

« ay is giren = ".f"*^", j-QjSy Jj 

: have, by the properties oF 

: cycloid, r^V= I. and there- ^ , l i 

re .■/!p_=K—i. Now, (jnce the rdooity of the boujr 
Jng the ciKTe, is to the velottyin direction of the ord. 
ihe fluxion of the former is to that of the latter. 
/'" ' •' -•' — '^ will be = the velocity in direSion of 
e ordiDate; by making the fluxion of which = o, will be 
id X = a + i- lis feet. 

Put J = i6r'r f?et, and / = the rime of defcribin g BP ; 
len, per the laws of falling bodies, t = l^ lai^' xx~*x 
x^^^^-i, whofe fiuetits pve / = s/f-^ X hyp, log.- 
F\^r+"i^^r^Ti'; whIch,wheox = i8-j.willbe3*i98i,". 
LatUy, when the body ceafes to touch the cycloid, as at 
', it will defcribe a paraboUc curve, fuppole PG. Now, 
iving given the velocity at P=i us feel per fecond, very 
early ffroia what is found above), and liltewife the poGtian " 
f the tang. rP, or the ^PTf = aj"*;'. thedilt.C^ 
ruppofinafP-LT'Olwill he datermined = li-ai feet, and 
he lime of the body's defcriblog PG = -508'. Whence G D 
ihe dill, the body will impinge tipon (Ik horizontal line 
rO from the axis K/J) will be = 58-6* feet, and the umc 
if the whole defcent = ^'ycfig". 

The fame anfwered hy Mr. Cha. Htitton, 

Let VBPE be the cycloid, and VLD the generating feml-, 
tir. Suppofe the body to commence motion at B, and quit 
the cycloid at P, going off, there, in the curve of a patab. 
P G. Draw E D A. VD, and P ^and BJ l| thereto, meet- 
ina the femi-circumf. VLD'aiC aod /, producing the latter 
Z » of 
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of them till it meets FP, -L DE, pioduceti in 0, and upon 
P dcferibe the femi-dr. rP. Draw « r a UOB- " l««l> 
the given cycloid VBE, and parab. PG, at P, meeting the 
femi-circumf. OrPmn, and D£, produced, in T, and let 

nmbt-LOP, aod the points f, /and *', f be joined. 

Put VA =■- a, VD (= %6) = d, ifiA = f. and AS= "■ 
Then, by the laws of defcending bodies, »V-f* = '"^ '<- 
lacity" per fecoad, at ^ or P, in the direftioD P,T or KG, 

and eoafequently i '/,/"'j-x x^-^-x = the Telodty at 
/^ in the horizontal direiflion. Now, fince the body goes off 
at P in 3 paral). and the horizontal velocitv in a parab. i» a 
coniiant quartitv. the !aft expreflion will be conftant, and 
^onfeq uenily'its fluxio[i = o; whence x comes out =i X 
^-^(i^D). Alfo, ,.^=_£V^</ = i5£2,^V = ». 
and fP (= a rC) = ^/ld xJ + a(-%'/d>' a + ') = 
jr«ij9ji. Again, pec fim. triangles (putting i X d ■>- " = 
ic. iod i X d'^ = ^g) viM he hand FT =: kg \^£"£, 
and mii = id~'g,/t^g; Then, per conica,(/~'^S'(=4«0 
= 4^0 XPO-i-VD = the parame ter of the par abola's 
axis, and ld~' g'/gTTj^' {= ■*^/'??/ »< d"' gg) = an 

■ ordinate of the axe terminated at the point G of the corre ; 

■ aUSiFG=g\^g-i-'/c+'/2d-f^{7=wi»t-otd.iopoiatC^r-^ 
y^fan X FT): Whence, (putting p = 3-i4tJ9 &«■) OG 
(= FG + ^-: + PC ^FG + ^C+ the cVc. arc f^C) = 

g-Zg'-^ Vc + v'i^'+7+ ^V-^f + iTT'/j' " degF- in 
Zt^C^= S9'i99fV\ thediftance frotn the axis when the 

body impinKes on the horiron, Laftly, to find the whole 

' time of defcent to the horizon. Suppofe / = the time «f 
defcending ibrouirli the cycloidal arc BP, then will t = 
i'x^di'^ x^' xa + V "', and, taking the corrcft fluent 

when X - f r), ( - i ^dj~ ' X hyp. log. of d-t-Vcg = 
■ j'i9903j": But, for the time in the parab . the horizontal 

Telocity being confhni, and = gVjd~' feet per feeond 
(as found above) . ^ ■• JT ' -^ 'vT ^TdVc {--/G ■- 
g'/,d-')=:\/*di'i-' X d + c +V7TT7^~' = 
'jjieRi' = the iiine in the faid pnrab. and the fiira of 
thefe two, or }'7n7i6', is = the whole. time of deJcent 
required. 

IngCQtous 
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fngcntous aofwers have likewife been received from MeG* 
7. Cbipchafe, Pkil. Geargt^ R. Hale, Mif* .i's«a Nicholh, 
T.Ro'fon, artd the ReT. Mr. tCm. Smith; but the lit prize 
of II Diaries, for the Ibhiiion thereof, is fnllen lo ttic lot 
pf Mr. Cha. Hiititn, and that of 8 to Mr. Tha^Atkn, 



The Eclipfes calculated for 1767. 

There will happen only two eclipfw this year, a:id bcth 
of the greater luminary, the fuo ; and both likewife ineilible 
in Great Britain. ' 

The firft will be on Friday the joth of January, near four 
o'clock in the raarning; it will be centru! and total in the. 
Indian Ocean, and will be a very great eelipfe ia ipollofthc 
Ealt Indian iflinds. 

Thefecond will happen on Saturday the ijth of July, 
about Teren o'clock in the afternoon ; i( will be annular, and 
n>ay be feea in mofl of the Britllh colonies in North America, 
Gulf of Mexico, Weft Indian illands.Terra-Firiiia, in South 
America, and from pjrc of boih the Atlantic aod Paci^c 
Oceans, 

John Metcalfe. 



New ^ejlions. 

I. Q£E»Tio» s66, hj Mr. Tho. Atllnfon. 



it and valour few can hijii excel : 
lo the laie war his honour there did lliew, 
'How h? was to his kiogand couiitry tnie. 
The poor to him do cry in their dllircfs— 
He rights the indigent andfathcrkfs; 
A friend lo^rts and fcienccs is he ; 
An ornament to all fociety. ' 

Ladies, from hence • declare his worthy nsirve, 
And it record in Diary of f^me. 

riu+x+jra = 6r "J'.Vhere the values of w, r, V, 

,ij^J v+j' + 3iu3:joi,f and z ihew the places, in tlie 

)j + z'+iux = 38i,C^lphabet, of the letters com- 

^ w — 4 = a; JpoHoa this g^ntleiBan's name. 
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H. QwESTiON S67, *; Mifi Anna Nicholis. 

Waking on (Iiore, I was furprizedby the flafti of > gun, 
at fta, bearing S. E. by E. feven feconds after the li»lli 
I he.ird iht; report, aDd 4 leconds afur ihAi I heard the echo 
from a calllc bearing from me S. W. by W: the diftaaceof 
tlie gun and callle are required. 

HI. QuisTioN s68, h Mr. Jqlm Chipchafe. 

Tliete is a town in In. jo", and another io lat.^jo", Dorth- 
and<>when K was noon, on the 4tli of May, at the ilt ot 
•f them, ihc lui) was jutt riUng at the fecond; 'tis required 
ta find the ht. of a pott that is equally diftant from them 
fcoth, and 40" W. of the firll. 

IV. Question 5(59, bj Mr. Rd. Gibbons. 

• An annoity being forborn fit r years, at compound interefl, 
amounted to jool. and now th ' t'nme harhbeen forborn ten 
years it amounts 10 iiool. 'Re<;jired the aDouiiy, and the 
rate of interelt per cent, per aDDu.-n. 

V. QuESTiOH j^o, i/ ^j-. Rob. Bntler. • 

Given the r^idii of two circles =: 6 and S, aod.the diAaace 
ef their centers ■=: 10 inches ; 'tis required to draw a right 
' line ig inches iong, through their point »f inteifi-fbioD, fo 
as to terminaie in their peripheries, and to determine the 
length of each fegment thereof, iptercepted between the 
i.iid point and petipheriei. 

VI. QuESTion $Ti,'i:i Ihe lali Mr. W. Toft. . 

Admit a (liip can make her way good, when clofe hauled, 
within 6i points of the wind, being then at N. N. W. and, 
wli;n (he had fiil-d on the.hrboard tack «i, and on the 
. fiiibosrd tack 73 .niles, (he is found, by obferTation, to 
have alu-red her latitude aj miles, northing; required the 
vaiiaticn of thecompafs. 

VII. Question 573, by Mr. Paul Sharp. 
There are two places, /4 and 3, in north latitude, whofe 
lealt difiance from each other is =: nasrv miles; ^ the 
we'lermjft's latitude is morcsthan S's by lo", and the iijm 
of boih their latitudes is =; their difF^rencc of longitude; 
required the latitude ofeacb place, with the tnveUigatian. 
Vill. QuEJ- 
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Vni.,QoESTjoN 573, if Mr. Wm. 






when X mulitplicd by ioo«oof. is the 
fortune of an agreeable young lady; required her fortune 



IX. Q.UEST10S J74, By Mr. Samuel Vince. 

d the area and fuljiaogenc. 

it. Question 575, h Mr; Tho. Barter, Teaeier of 
Jilalie/nalJcx.nnU Lan^-Surveyer, atVi'iSett ia SuSoik. 

Given' ax'=y>, the equation ofacurve; 'tis required 
to find the exponent n, and the length of the curve, when 
the diftance of the center of gravity of a folid fbimett 
thereby, from-ihe vertex, is = ^— . 

XI. QuESTioM J76, tj Mr. Wm. SeweH. 

Required the dimenlions of a cone, which, being fuf- 
pended by its vertex, Ihali vibrate as many times in a mi- 
Buic, as il is inches in altitude, its content being 1713 ibJicl ' 
inches. 

XII. Question 577, Ij Mr. T. Mofs. 

To tnveftigate a general expreflioo that wdl exhibit all 
the different failors, wliereby any quantity of fpirits, of 
any llrsngth above liydromeier proof (• as i to i, t to j, 
I tg 3, &c. to 1 to io) being multiplied, the refpedive pro- 
duflswill (hew what, quantity of witer will be neceffary 10 
reduce fuch fpirits to any required ftiength under that proof 
It as I in 1, linj.&c. to t in »o). 

• OneRiiloD of water and one of fjurits makei gallons 
of hydrometer proof. 

+ One gallon of water and one of hydrometer proof make 
1 gaUoQS of I is 2 uader that proof, Gcc. 
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XIII. QrisTioK s;8, fy ^>. Jofeph Walter. 

To determine (he ratio of the axes of a fpheroid, to which 
if the comraon diagonal rod be applied, in the fame man- 
ner as in the gaugiDg of a caflc, it iliall exhibit. its true 
content. 

XIV. QwESTios S79, By flfr.T.MoH. 

To determine the pumber of 6f[eens that can be mad; 
«ut of a pack of cards, with the inveltigaiion. 

XV. Question 580, */ Jilf. Cha. Hutton. 

Let JIB. RISO Ifie the Jig. tothfilutknl be two right 
lines, any-how interfeiSing eadi other within the circle 
ARBIVO, whofe diameter is/4'5ff'; ihcn, puwing ^»':a 
i, and p, q, r =..\he cofines of the Z» /, S, -^'rerpcaive- 
ly, the general equation of the circle, defined by jilM 
and R 1 iy), corfidered as an abfciffa and an ordinate, is 

\y^- +ip-vJ-' + x»*l ~°'- ^lu'i^ed the demonftraiioQ 
or inveftigation. 

XVI. QrESTiOs 581, ty Mr. Tho. AJIen, e/Spalding, 

Let DGB be afemi-clrde Ifielke^g. H thtjolufhn^ 
■ P a given point in us diameter; to find the nature of the 
Catit DEA, wbofe ordinate fCil.ail be always propor- 
tional to the area DC P, bounded by the right lines DP, 
CP, and the circular aic DC. 

Ihe pRiiE QtjESTioH, 1^ Mr. Tho. Mofi. 

The longe'tt fi.de of a trapezium (being the diameter oFi 
circle in which it may be infcribed), the diftance intercepted 
between the extremity thereof and the poiat of in(erfe<aion 
made by that fide and that which is oppofite, both produced, 
being given ; alfo^he angle formed at the iateriefitoa of the 
diagonal: To confltuift the trapezium. 
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1768. 



I. QuiSTi.OK ^66 anfaiered hj Mr. James Mills, 

LONG may yoa dwell on eanh, immortal Wa*Y,* 
And, when departed, Ihine in eodlcfs day. 
, Famphagus abferves thar ihiagent.'isadefcendaDtDfSir 
Ctcil Ivraj, who was created a turoaet Nov. ijth, i6i3. 

AnJ-Dier ta tbefamt, ij Mr. Paul Sharp. 

' By fabltiintinK for la its equal k + 4 in the ift giTen 
equMton, the vaTue of x will, from tb«nce, be found ^ \ 
X J7 — jiz, and confequently lurrixej — yz; and thelc 
values lubftituted in the ad and jd STen equaiions, they 
become J7— jz + 6jz— -jiz' + »ji = 1 x jot, and j + z 
+ {X57 — js X 65— j'B = j8i; from wMch. by pa. S» 
of Simp. Eflays, J =: i and 2 = ij ; and thence x = 17 and 
V = 1 1, and the hooonrdble genilc man's name is IVraj, 

Meff. G. Lcjgf. E. Jonci, L. Ker, J. Prahert, »rd J. 
Tioper find the values of if, x, j^, and z the fame as above, 
by means of equations of tbe 5th power with all the terms 

(to which dimcnfion the queft. feeros natut Jly to rife). 

It is alfu anfwercd by Meff. J. B. Ajhtan, V. ,i'lltinfin (the 
propofer), T.^Barker, H. B'aji/ej.N. Brvwnell, X Buddit, 
«'. Cavf, jnn. IV. Drnt, Mifs .-inu NicMIs, 7. AorrfoB, T. 
Hthinf^, fV. ipicer, /v. Suier, Mis. £. ^iusgcU, E.Sw/ii, 
W. Smi!/,, S. Vincf, and J. fouKg. 

MciT. r. a^w««//, fl. D^«/«?^, W'. Dhon, If. Fry, R. Oii- 
hit'i. T. Harvi, f. OJborii, PSi^iagaf, J. Paly, W. Rat.li. 
E. Reed, /f. Rmve, IV, Seniell, ana Watfia of Crieaier»ii, 
bare likcwife anfwered it. 



II. QuKTioK 567 Mnfwered ty Mr. W. Spker, 

tomTRuc. From the AGPD, having ils ^P = in* 

30' (the fum of the giveD baarinps'of the 

gun aod caffie), and the coataiMng (ides n 

PG,PD equal to rx lU* and TTT x .^A 

Ii4» refpeflively {n«'being the number . ,„->'TV\ 

effect found paffes over in 1% and draw -^ — 4i — ~%* 

the right lineCC, making the ZCCO ■" -^ G 

= ^CDG; then, P being the place of 

obfcrvation, and G the gun, C will be the place of the 

wftle required: For, CC being = CJ3 (per conftruc), OG 

+ CP will be = PD (the given diftance, by conKruaioo). 

■_ Calcula. In tbeAGPO, iheiwofides P(?, /"©.and 
included angle being given, the Z Z) is found = sj" 18' li', 
and its double, viz. the A PCG, is = io* jfi' 30'; then, 
in the A PCG. all the angles, and the fide PG, are given, 
to find GC= 95^6-4844 and PC=z jooj'jtjS feet.— And in 
this niinner, nearly, it is alfoconifrufled by Nuga Dsrgaaij 
■but Meff. 7. CBipckafi, W. Cttt, J. OJborne, PampSasw, 7- 
Patj, E. Ried, and W. Wales, after defcribing the A D?G 
dearly as before, bifeft DG with the perpendicular EC 
Bieeting PD in the point C, the place of the callle requited. 

Mr. W. Seivell obfervea thit the point C afoiefad, will 
be in the periphery of an ellipfe, having its foci in P,G, 
■od tranfverfe = ^^+^(7, as froiD the well known pro- 
perty of that curve is manifeft. 

It is likcwifc anfweved by Meff. 7. AMfen, J. Alafiotrlh, 
.Tho. BaHttr. IV. CavM, fV. Dtnt. W. Dixon, It. Gibto>i<, T. 
Hague, E. Janes, G. Lodge, Mifs ^, Mi'W// (thepropofer), 
7. Prebeit, IV. RaniiU, T. Robinfon, J. Roper, P. Sharp, 
t. Smith, E. Smith, iV. Stoker, Mrs. E. Sus^elt, T. TJd, 
S. Since, H, Waikiin, juo, Waifin of Cranuerooi, and J. 
Taung. 

III. QuitTiOM 568 anfwered tjt Mr. John Roper. 

Let Preprefeot the nonh pole, Z the zenith of the pJace 
\n lat. jo', a that of the place in lat. so", © the fun is the 
horlz. MR of the former, and the merid. P* of the latier of 
them, on the day propofcd, rf the putt reijuired, -E^ihe 
tquat. interfefling HR in the cent, of projec. C, Za, Pi 
two arci of great circles inteifcfliDg each -oilier is b, and 




No (j. <itr lST!Oll« All!*B«l».- 

dm another arc J-Za, which 
will bifedl it, as Zd is ~ ai/, 
per queft. Then, in ihe richt- 
angled fpherical ACbG, are 
giTcn iO {the O's declin.) = 
Ij- s8'. and the ^AC© (ihc Jlj- 
comp of lat. of ihe place Z) = 
iQ'.tofindlTi— 0* 30V i whence 
jEi (or theZvEPAor ZPa) 
h = aa' goi': And then, in the 
fpherical A ZPa, the Gdes ZP, 

jiPwith their iDcluded angle being ^I'eii, Z# Will be found 
= 73" 4- i^. itid Ihe Z. Pa Z = tf" 1^. Haw, the Z.a Pit 
{the wellward bearing of the mend, of ihe required poriy 
from thjt of the plai:e 3) being given — 40" (per qucB.)> "* 
lhe/C^aP« are given two angles with the ioterjacent.lidc 
aP; whence the Cdtsw/', na, and the /, Pa a i= Z.dnia) 
ai*fiHiDd— 3j" 11' 4*. tA" 31' xK', and 84° 34' %s* refpec- 
lively ; and confequenily in the right-angled ^htrical 
L.dmn, vtn (= \Za~iia), and the Z.mnd bbing 00* 
knoiifi;, dn is, froni ihcnce, found = 66" i'49": to whith 
adding tip, and fubtrafling 90* from jheir fam, th? remain- 
der ii» 14' 5 j" fouth, wiJiV the laf. of the port retjuired. 



And !n this manner, nearly, the anfwer is alfo Kiven by 
MelT. r. Barhr, 7. Chipchaff (the propofer, W. Dhoit, f. 
D^mond, R. Gibhunt; E. Jones, ML& /inn Niiihtlh, 7, 
Nordan, Pmnphagui, J. Prtbert, R. Pulman, T. RabinJ^n, 
A. R<rwe. C. Smith, and W. Waltu 

MefT. 7. Jinfaarth, J. BuddU, J, Dalliy, IV. Raiv/t, P. 



IV. Question jSg anfvined hj Mafleri J- Paty and 
J. Ofborne, Yeulh of abiut 1 1 te^rf of Jgi. at the 
Malhemmi.ai dcademj, Briltol. 

Let X ^ the annuity, v = the amonst of 1 1, in one year, 
a = 5C0, m = rioo; then, by the dodtrine of conipoufld 
intereift and annaiiies ((ee Note, p. 3 jo of Donn's Arithmenc) 
- ,''~'* = ^^n31" '~ ^^' ""^ confequently (putting ^ 
— i'=f, and -snw)/'"— aHj' =-fr; whence (com- 
plcftins 
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pleating the fqnare. &c) *j~ '/a ± i/nn — c =: 
fojjijT &c. and the raie ofiDtereft = jl. 14s. jjd. per 
cent, per annum, and the annuity required r; oil, ifis. lo^d. 

And thus it is alfo anfwered by Mefl". 7. AJdJfon, T. 

Barker, J. Ben>ifU, T. Bafvjirth. N. Bronvndt, 7. BuddU, 
J Dalhy.NugoDirgnaijy.Denf.lV.Dixea, J. Dimoad. 
r. Haguf. E. 7o>lfi, G. Lodge, J. N^rdo?,, 7. Probirt, W. 
Ronnie, r. Rtllnfm, Tl Rtper, A. Jitm-e, IK Se^of//, P. 
Sharp, C. Stiiith, If. Sptcir, IV. Sloker, T. Todd, S. Viace, 
sod y.Teuug, »ery nearly. 

Pairrpiagus obferres that ' fince the aontiity forbom ^ 

• years amounts to jcol. and when forborn 10 years to 
' ricol. it is manifelt that the intertft of jool. for j years 

• mud be = Idol. 'I'herefore the rate per cent, will be' eafiiy 

• found = 3 1. r«s. 3 d. i*i9 ; and thence, by a well known 

■ theorem.the annuity := 91 1. 165. lod. ^-76.' rAnd.from 

this contideration of the muter, Meff. Jer.' jlinfiuorth Knd 
W. Walts hive likewife anfwered it. 

V. QuESTioK 570 anfwered Ij Mr. Wm. Cole. ' 

CoNSTRtJC. Upon AB (the righUIne joining the centers 
of the given circles interfeift- 

ing each other in /) conceive a (7- 

femi-circle to be defcribed, and -^-^■^^^^5^'^, 
applv therein, from either /I or T./fe-^^'v^"^ — X^JT 
2.thechord^C=9-5(haifthe 'LjlU:^?^ \ 

RveTi line), aTid parallel thereto ,-J JC~JJ 

tf(j bediswn thrBUgh/, ler- 
mioating in ihair peripheries, and it will be the lloe required. 
Demomst. Thronph Cdraw 8D, and par'allet to it, AE, 
meeting ff at right angles (by ji. in, and ig.I.Eue.) and 
bifedHng 



• The value of j it here brought 
•qua. withoiit anf necciTiIy, Tor it njt 
thu( ■ Divide the oumttalors of the 


nt by m«n. of a quadratic 
rajly bccomei a finijilc one, 
tccmi «t ibc given cqmitioa 


^' — I, &c. and TOu have ^* + i = 


V> b««: .7 = ^/^—1 




■ 



Goot^l>j 



bifefling the diords IC, IF (by 3. III. Euc), and then FE 
+ DC v/'itt be i=ED^JC[=ys, per conllrutaion), and 
confequcnUy/'t7 = a^C=io. . 

Calcula. Join the point* j4, /and B, T; Tlieo, in the 
A^/5the fides being given, the Z ^^5/ is found = 36* 
51' Ja"; which liken from the Zv^BC (fouod3;7i»48' iS",' 
from the right-angled A ACS) leaves 34" j6' 6" = Z /S£>t 
Whepce, from the right-angled t^WB, is found /D = 
4*jSii ; and therefore the fegment in ihe greater circle is =: 

<)'i<ix &c. and that in the Icfler ■:= g'im '"^c. inches, If 

the chord j4C be infcribed the other way from B, the con- 
ftruClion and method of calculation uill be the fame, asd 
the iegmeot in the greater circle will, in that cafe, be found 
= is'i6SiScc. andthat in the leJTcr^: j'SjiS &c. 



MeC 7. j4iiifivarih, R. Buthr (the propofer). T*. Bof- 
v-arth, J. Buddie, J. Dalhj, Nujo Bargnas, J. Djmitnd, 
R. Gibbons, C. Hillon, E. Jonei, Mifs Ann NiekeUs, Pam- 



,, J. Pjty, R. Paimau, A. Ra^f, fy. Se^eli, and*; 
Wales c<mliru& it in this manner llkewife, very nearly. 



Algebraic Selutitn lo the fame, by Mr. John Addifoa. 

PutFf7C=i9)=:-r, ^/{=6) = *4, J/t= 8) = 4f, and 
x = FI; thenwiU/£=^ — *, Md (per j Euc.m.) ,ff/= 
\x, and ID = ij X a — x- Then, the fides of the triangle 
j4IB being in the ratio of 3, 4, and 5 (per quelt.), the angle 
jilB, oppofite the longeH of them, will therefore be ii 
right angle, and confequently the right-angled /\%AEI, 

iJi>/ fimilar ; whence \b {A J) : hx{EI):: \£{BIJ :'— 

~ BD, and (per ^^ Euc. I.) |^ + i'x J^=7^ =:|71', or 

(in numbers), x' — f%-f>Zx = — ^7'8; folved, S (FI) = 
9'*37J.- or 3'84J3 ; and coofequeirtly IG = 9-1615, or 
^i"ijr7. &c. ' . ■ 

In this manner, nearly, it is alfo anfwered by MdT. T. 
Barker, !f. Dhon, J. Probert, IK R^le, T. Robhifoa, 7. 
Rofer, S. rince, and J. Yoms. - 
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Vt. QuiJTiOv J71 an/wered fy Mr. J. Chipchafe. 

CossTRVCTioK. From P, the port failed from, let the 
tigiit line PA he drawn to rcpre- 
leni the magnetical or erroneoui -x"- 

Hieridian. Make the Z.iV/'r= '^^ 

4\ und ihe Z PT^ = j points, 
ta'king Pr= £i miles (ihe dilt ^l-^^ 
run on iht lai board tack), ant' 
7',/ = jjniies, the diftance Oi 
the ilmboaitl tack), and on tlii 
right hue joining the points -^t P jj 

tielcribe a lemicircle, and inscribe 
thcriin the choid/'(:r = i5 miles 

(the given difference of l3(.)» and PC will be the direflion 
«f the true meridian, JC the departure, and the Z. NPC 
the vatiatton required ; ilie demonftration of wliich is evi- 
dent from the nature of turning to windward, &c. 

Cai-cui-atiom. In the A^P^are gireoPT", r^ to- 
gtther with iheir included angle, whence /^P is found = 
4f669<, and the Z. APT= 90" agj', nearly; from which 
tike ihe Z yi PC (foiiod := jj* 8', froro the right-angled 
£^JCP) and the remainders?" zjf (^Zf^PT") taken from 
the Z A P'r(= jo» 3 7i'. per conftrucO leaves the AN PC 
J= 13° lit' ^hc variation' required, which ii wefl?rly. 

In this manner, nearly, it is alfo eonllrufled by MelT 7; 
^dJifin, T. Barker, T. Bcfiuerth, J. Buddie, J. Dally. 
II'. Dixon, R. Gibboni, C Hutlen, £. Jcnts, Mifs Jan 
mchalli, Pampbagus, J. Proitrt. IV. Ra-wle, T. RobinfiHy 
7. Roper, J. Reive, Mrs. E. Suggett, H. Watkins, jun. 7. 
tciiJig, sa\A tV. IValei. 



-' Vil. QoESTios 572 anj-werei ly Mr. W. Wales. 

Put <' = co(ine of 10" (the given diff. of lat. of the two 
places )i a = cotine of j6" 4j' 1" (their Kiren neareft dift.) 
and X = cofine cf their d'fferenecof longitude required 
(rad. = I); then,' the fine or cofine of the lum of two are) 
being every Where equal to the fine or cofine of the fum of 
their compJemenis, the cofine of the fum of the co-Iatitud« 
of the faid places will be = x (per quel!.); and (per Simp. 
Tiig. prop. 17 p. 74) ~~- = I — K (thp Tcrfed fine pf 
■ theit 
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their di fir. of long.): Whence, b^ redu^ioa and pulling 
i—e^is, iberc refalts x — \^js + la — f -^j-^ •,14199, 
the nat. cot of 70' j and fd the latitudes are 40" ^d 30°. 
- • .— But -v mny be either affirmative or negative, atiJ conle- 
ijuentlv the fum of the lat. of the two places either 7^°, or 
its fUppIemcDt to jSa°,&c. 

This queftioo is alfa ingenioujly anfwered by MeJT. 7. 
AinPvjorth, r. Barker, IV. Dhen, It. Gibbans, Mifa yjnii 
Nichllt, Pampkagiu, W. R,vmh, T. Robl^on, P. Sharp 
<thepropoier), W. Sl'ieer, Mrs. E. Saggftt, S. Hnce, ud 

Ylll. QoKiTioH S73 attpvieredhy Pamphagua. 

Would yoa the lady's fortune know. 

Look down, and you will fee't helow.* 

• 937I. 13J. id. 

The fame anfatrid hj Mr, N. BrD%mell. 

The ipven equation being —l s=jr, put » = $, 23 

hyp. log. of—, and m = 0*434194481 and then iz«"{s 

log. of j>) is a max. (per qneflion). la flawons, axx* -h , 
aaz*""'x = o, or-4-X*"~'* + 9«zx'~'j( = o[becaDf« 

z = — , by the nature of logs.]; whence « (shyp. log. 

«f^)=-, ando*j790J93 (— ) is = tabular log. of 2.;-, 



or the log. of » = log. 01 o-B — ■579'^i93 X 3 = 7'97»09»r, 
and the natural numEer anfwering thereto i«o'o09]776oS; . 
which multiplied by looooo, gives gj?!- ^S'- *i^- — t^c 
lady'^ fortune. 

Meff. 7. Ji»/vjarli, T. Barker, J. Bennelt, J. BuMe, 
7. Dalbj, IV. Ra-^aU, r. Robinfin, J. Reper, IV. Srwell, 
P. Sharp, E. Smith, IV.Spieerithnpispol'et), toAS. Finer ■ 
have alfo anfweied it in this manner neatly, and bring out 
the fame conclafion, . 
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IX. QvESTioH J7^ anpa}ertd ly Mr. J. Leader. 

Subftituie V* for j in the given equation, and it. becomes 
«»' X x'o =: ir'x'o + ff'x"> — x'>-+ Jw'^x'O; and 
thence * = Jk"* + m" — un' + Jv', ji (= "s) = 
4v" + cii' — av* + ^f', and corfequentlv yx (i be 
fluxiOD of the area — a-" ■^- c^' — nV -r "v x 
lotJv'v + icv'ii-zav^v + tl'vv ; and the fluen t ■jgj'v" 
+ Trn/f" — Ti*rfc'4+ ilr >< ^^^"^ ■*" ^'^' ** ^'' ~ 
A«Vt." + f ^cn« + -^a'f' — J'flif * + f *'f ' — /'= = 
the area required ( /"being the fum of the coeffidetits of the 
power* v). Then, fro:n the given equation in fluxions, 

(by tranfpoCtion, divifien, ahdmaliiplying byj') is had ^ 

y 

-required. 

Anfwers to this queftion ha»e alfo been receiTcd from 

Mc/r. 7. AinJ'v>irth, T. Alien, T. Barkfr, Pumphasas, T. 

' Jiobm/sn, H'. Sewel/, P. Sharp, and S. Vince (the Fropofer> 



X. QuBStioh 575- dtlfwrnd By Mr. Famphagusi 

Since jr* =: a*", j* willbecsa** ' , and (by page 104 

of Simp. FJux.) the ^"' "'^ '^ ^^^ = ^~^^ x = the 

diftance of the center of gravity of the faid foJid from its 
Vortex, which (per queft.) ts = ttx; *"d eonfequently 

fi = S, Having thus obtained the numerical value of », . 

vre Jhall, in the next place, have (putting — ~ = e) 
' «*=* 

I +ej4 = the flux, of the CKire's length' fand thecdrrefl 
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e required. • 

.lefl; 7. Jinf'uiorit, T. Allen, T. Barker (the propofer) 
BdnnetU T. Bafyiorth, N. BrTVinsU, T. Todd, W. Ra-mle, 
Si-tvei/, IV. Spker, asd S. Vinee anfwer it to the fame 
oner, very Deaily. 

* See Simproa's Flux. art. S4. 

XI. QuiSTiOB 576 aitfaicred fy Mr. T. Tadd. 

'uC c =: 3'i4iS (the ctrcoraftrence nf ihe circle whofe 
meter is 1), / = I7i8 (the given folidiiy of the required 
ie), X ■= its altiiude, j = the rid. ot" its bafe, and p = 
t lacbes (the length of a pendulum vibrating fecDods]; 

;n (per p. a» j rf Simp, Flux.) ^^^^ ~ = the dlft. of tbc 

Iter of orclllatioo from its vertex (or point of fafperfion}, 
i (by the doflrine oFpendulums, their leo^ihs being in- 
rfdy as the fquares.of the number of vibrations matft-by 
;ni in the fame time) '- (ihe fquare of the oum- 

4x1 -tyy ' 

r of vibrations performed by the cone in i') = xx (per 
elt.l; from which, and the equation 4-f)^j'j' = -r>i3fouDdM 

■ isoap — ^1 ) = i«'039 3tc. and ; (= V -~) = 5"4»fi 
- inches. 

Mr. Ja.Toang pals a = 39"t Inches, / = niB, p=j'i4itf, 
= the height, and y = rjd. of the bafe of the reqitired 
ne, in inches; then xpr^ijr =:/, and (pcrpa. 139 ofEmer. 
ax. ift edit. -^ — ^ = did. of the cent, of ofcillation 
imiis vertex, or the length of a per.dulum ifochronal to 
e cone: Whence, v ^^ being = t!ie linie of one 



hsnce, ar 



(per qued.); from whence, and the preceding equation, 
wws out = j6'c3f.i &c. andj ^ ^-4:64 Sie. ini:htj. 
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In the fame muniieT as above, nearly, the anfwer is aUM 
-fiiven by MefT. J. Addijan, J. Ainfivertb, T. AlUn, T. 
Barker, T. Bofw^tk, N. Bri^nilh J- Buddie. W. Daioet, 
ly. ttenl, IV. axes, E. Jones, Pamphagus, fV. Ramili, T. 
Robinfin, TV. Spwell (the propofer), C Smiti, E. Smith, 
£. Vhci, and IV. iVales. 

XII. Question J77 anfwred Ij Mr. T. Mofs, 
{the Propofer). 

Let fuch a quantity of the.ftrong fpirits (/. e. i to t, i ta 
qa, I to 3, SccO as one gallon of water will reduce to hydro- 
inaier proof be =: a, and the quantity when lo reduced = h 
(viz. i ^fl-+-il: Moreover, let fuch a quantity of hydroro. 
^roof as one gall, of water will reduce to the lower rtrength 
(if e. I in a, i in j, Stcl = c, and the quantity when fo re- 
■duced = ^; alfo, let the rA)utred quantity of water necef- 
'Ary to reduce one gallon of the ftroug to any given ftreogth 
, imderhydrom. proof =x!-^— Then, ./: c :: i + x: — -y — 

r=the quantity ofdydrom. proof fpirits io I +>^ quamiiv 
'<or in one gallon of ftrong); but a : * : : i [i. e. one gall, of 
- r- ■ , * u e-^ct _ b , hd 
Itroog fpitjts) : - ; whence - — 3 — = -, and x = 1. 

Gen.- Rule. Let fuch a quantity of the ftrong as one 
:^ll(in of waier will reduce to bydroraeter proof, be mul- 
ti.plied bv fuch a qusnlity of the ftrong as one gallon of 
"water will leduce to the g,''^" '^'''^''E^^ ""'^s'' hydrometer 
proof: Then let the produft of the two quantities fo re- 
-duced be divided by the former produil'; from the quotient 
' fubtrafl unity, and the remainder wilt be the required fador 
"for mulciplyiog any given quantity »f fpirits above hydro- 
meter proof, in order to (hew the quantity of water necef- 
fary 10 b: added to make them of any given llrength below 
that proof. 

* Sjppofe, for example, fpirits of i to 3 were to be re- 
du.;ej to I in; («'. r. to e^cport ftrength): Here a = 3, *=:4, 

(■ = 6, and i/:=7; therefore, by the above rule, 1 

= ^-^ — I C= i'j5J5 Sec. ~ i) = -jtj &C the required 

3 "0 

fafior. 

Korn, This prob. will be of great utility to perfons con- 
cemedia trying the ftiength of fpirits by the hj'dronieiet. 

Mvir. 7. Ainf^orih, T. Darker, and E. Jones have like- 
v.^i'tfTnat ftofwers to this queAiuii. 

XIll.QuE». 



XIII. QuESTioM 57^ an/werfdij Mr.KdCihhoau 

As this queCt, refers to the common di^c^Qsl rod, I (iiill 
take my example therefrom, where, againl) as ioches, U 
19 v^e galloits or 6699 cubic inches. Then, putting ax ^' 
the diameter and az = the axis of the requited fpheroid, 
KX -t-2Z will be = ii' (per 47 Euc. I.),and 4'i88Syvz(the 
folid content of the fpheroid, in inches) = 6£ ^9 (per quell.). 
Whence (xx being exterminated) 4842 — z' =i5S9'ii47: 
Reduced, z:=xo'iia; and thence x 1=8*917, and their ratio 
(or the ratio requii'ed)is as I'lj to I, or as 9 to.4.- 

HefT. J. jiddifon and J. Taung have alfo anfwered this 
'queft very ingeniouHy, and bring-out the fame concJuCion. 

The fame aafwertd hy Mr. }oC. Walker (tie Prajmfir). 

-Let thecoDient of a fpheroid [in inches) be denoted Uy«, 
its correfponding diagonal (an the gauging rod) by J, and - 
the femi-axis, on which the fpheroid is fuppufed to be 
generated, by jc {^ — 3'i4i59 Sec. Then, by the known 

theorem, dd-^ xx X =i«; which is a. general equation. 

Now, let a, for Inftance, be interpreted by fio ale gallons, 
or itigio cuSic inches, and d the correfponding diagonal 
(nearly on the rod), by 30 inches; then, the above equation 
becomes gcoi-*' (= 16910 H-yX 4?) = 40«oTifij: Which 
having a affirmative roots, we therefore have 5r = a7'4ijand 
4"6r, neatly; being refpc^-^tively the feml-length9,of the ob- 
Jong and prolate fpheroid: WhcnceCW''— ■ Jtx) the ferHi- 
diamenters therecS will be ii'i6 and iq'i*. Hence it ap- 
pears that the axes of every oblong fpheroid, whofe content 
may be tru!y obtained by the common diaponal rod, muft 
be in the ratio of ii'i6 to 3;'4i5, but thofe of the'prolate 
one, as 4'6t to 19'64> very nearly: Which ratios agree with. 
thoie in Mofs'a GauginR, pa. 197, and are a conlirmation of 
the truth of the anther's piinciples, with lefp.ato the vaft 
. comprehtnGvcnefs and utility of ihediagonal loJ; 

Pampha!^ui thinks this qneftion is folyed in a manner fuf- , 
fidently leientificil in Myfj's OiuRing. pa. 197, he favs, 
' excepting 10 fuch ai are rcfolved to join in op.nion with 
'the doughty reviewer of thai excellent tr^s^ife, and pro- 
Qjuac« fuch » thins impoffibie. 

XIV. <lut9. 



XIV. QuEiTiOK J79 anpwtre^ ly Mr. H. Brown (5^ 
//f Tower), Mr, T. Mofi (/i* Pnfo/tr), and Mr, 
J. Wore. 
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Mr. y. Pih' has alfo anfwered it very iagemaully by a 
<Rffer«Bt met^d.— '— Sfr. T. Barker iadPofTipiiigui anfwer 
it' from p. j»o, 5»t, of Birk»' Amhinetic, whare, they in- 
form us; it is calcularedby Major WatfoQ, and the num- 
ber found to be 17^64, oc 335*8 holes. 

XV, QoESTioH ^Bo ax/tatrfJ Sj Mr.Vf.Wales. ■ 

t»aw AD, CE ±0R C'^t'eing the cent, of thccirc.}» 
»nd let the points' W^, B be joined. , 

Then, J bLiog = the diumeter ^) 

■/llVf p,if,f-= the coiines of the ~ 

aaales /, 5, ^ (10 rad. i), x=:.^/, 
ad^ = IR (per qneft.), \:d:'.f:. 
dr^j4B; :■ Bi=.dr-~x. Alfo, 
X'.x ■,: p : pt ■= Dl, indj'±px ' 
= DR. Laltly. (becaufe of the pa- ' 
rallel hnes ^D, CE, and by compo- 
ihionaf ratios) t : id : : g : idg = 
DE,sitidDR^D£^ER = EO '^ ' 

. = 4flO (cor. %,t. Simp. Geom. >d * 

edit.) =y -=p.i,dq± px ; '.• JO =y ^ dg ± aj^x, and 
(41.3) ji St J ^ i^j It j,px =: X X dr—x; ij-hich, properly 
ordered, gives jj' Ef: dgy ± ipxy~-drx + xx=o, a go- 
neral equation; the .upper figos of the >d and 3d terms ob- 
taining when the Z 5 is oBtufe and the lower ones when 
the Z.I ii obtufe, and when they are both acute, the two 
affiinutiTc fignt takejilace. fitit, if^^be drawn oa the 
«lher 




*U tAOis' Di ARI ti. lRiIlhi/on\ nti. 

other fide of the diam. Afi^, the contrary mult be obCervtd 
in cTcry c&fe. 

Cor. I. JfJB eo\tic\dttvilihjflV,p = t[, andrsmdlm; 
V ihe equation, to thii caft, ilj/j ^ dgj ± a jxj — dx 
'i-xx — o. 

_ Cor, a. When OR'ta-l, /4W, q Tanifhes, and the equa- 
tioo becomes ,»j ^±.ipxy~drx-\-xx = o. 

Co*. I. Laftly, when both thefe fuppoGtiont take place, 
iheexpreffion hecomn yy ~ dx + xx =■ a; the common 

efiuaiiod. And in this manner, nearly, the anf«er is alfo 

pvcn bv Meff. J. Ainfiuorth, Pamphagus, iV. Sc^eil, and 



Jn/taer u the fame fy Mr. Cha. Hutton (ih Propo/ir). 

Put « =; AB, and /, w,' and r = the fines of the jds /, S, 
ind A (the lelt ibe fame as above); then (by trigonom:) 
txn"' = /S3nd/)c«"' = j45; and (by the prop, of the 
circl e Q^ be ing = -^^ X SJV X RS~' = JX«-' X 
■ Xy + exn~^'' ^A IX. 1R = Jl>^ IB) 



xxa — 
Whence 


y^d-sx»- 

« : Bat <j = 
by fnbftitti 


dr, i = eq + nr 





CoR'i. Hence,ji=-^:f-Ji/y±v'/K + ii/?)*+yrx 

■ CoR.a. If^ = o, thenx^o, ot = ilr(=:AS)uit ongbc 
Cor. J. If* = 0, thenj = o, ot^—Jq. ^^^^ 
CoK.4- l{x=AB~dr, then/ = o, or =— i/xapr + j. 
Cor. j. If either S or / be an obtufe angle, the fign of f 

or p matt be changed wherever it is found. A can never be 
an obiufe angle, and therefore r is always affirmative. 

Cor. 6. If AB be on the other fide of AlV, the figns of j> 
and q will be changed. 

■ Cor. 7< If ^5 coincides with AfT.ihtn r—i,p — q, and 
the General equation 'iSyyi'dqy+taxy — dx + xx = o; 
which, when S = a right angle (q being then =: o] becomes 
barcly.j'ji — dx — sx, the common equation to the circle. 
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XVI. QuEsTiOM jBl anf'^reily Mr. T. Allen 

{Iht Propcfir). 

Let DGB be any curve meeting the axis DB in 5, and ■ 
lei f be a given point in that axis. 
Then, puttinc the abfcilTa DC=: 
X, ord. CG == J, and Ci' = a, 

the fluxion of the fpsce DC P. 
Wherefore, in the prefeni cafe, 
putting Z?:g^(rad.)-r, ^^-f; 
and the arc iJC = 2, we fhall 




r+^'ir'^ + ^jwhofe fluent. - 



a be 

1 the conlUnt rafio of i to m, the 
dioate iifelf will be = — X r:i -r jjf. 

CpaROL. Suppofe m = 1, and draw DH parallel and 
£/fXC£, then will ri3 + q/y=i "rxx — qx'^x ^^ ^^^ 
flux, of the fpace EDH; whofe fluent 13 ar k z— j + 
■'I'-^-^V-W^, And therefore the area of £Z>C 
will be = rzx + iqyx-i-ar x j—'i + iqr y z — j; 

whicli, whenx = » r, becpmes = 7 X 4'--i*' + l9'. 

the true area of the whok^cjirve DAB. 



• Thii eiprenion is no more than thtfinnof Aeiw«Tiliie»af 
tlKfeaorOG^=iri, »ndA^PG = ij.. a« (ivm by the 
comman knowa iiilei; «nd iliuefote ail the flmiffnary PMwi 
from the tKfmning of the fohiiioo 10. thit eiprtiHoiH it ^uit* »ced- 
Icfi, and IB** be omitted. 



~ »jt Ladibi' Diakisi. tSoUia/ia} n6U 

Jttfwrr to tbefamt If .Mr. Cha. Hutton. 

Let S! be ihe center of the feraicircle -DGB, and draw 

the femlcir. BOBn _ the .re. DGPD Then, k is eri- 
A^ . ^"^ 

■dent that £C=r(^^=)i'-«-' X^hearc^Ci 
*rfw""' XGC, accordJDg as P is befow or above j^ 

Cor. I- If P coincides with ^ rf— o, and then £C= 
|r«-X/>C. 
CoK. a. If P coincid es with B, then if = r, uid£^ = 

Cor. 3. If '^ coincides with Z>, d = — r, and then £C 
-ir«-' -KDC—GC. 

This queftion is likewife aafwered by Meff. T. Bariir, 
-J. Beanell, J- BuddU, Pamfhagus, Plui Miaui, W.SievieU, 
r. Todd, and S. Vh.fe. 

TiSf pRiZB Qdestion anptatredhj Me.W. Wales. 

ComstrDc. From 0, che center of the circumfcribins 
feinicirrle, draw the radii 
OC, OD, making wilh each 
Other" an angle = twice the 
■complement of thai formed 
by the diagonals at the 
p6int of ioterfcaiori and 
through draw HE, meet- 
ing ihe fenii- circumference , 

jij B, A and the right line, joining the points C, D, pro- 
duced in fi, fo that AE^ may = the given intercepted dif- 
..taoce ; then, join the points S, C and A, D, and the thing 

Demohst.- Let the diagonals AC, DB be drawn, inter- 
fering each other in P. The Z. ACB [PCB), beiog la a 
femicircle, is a right angle; whence the /.PBC'ii iKecom- 
■pUraent of the Z.P; = half the,/,Z>0(;(Simp. Gconi. 10.5. 
ad edit.)- — ^The method of calculation, froio this conltruc, 
is extremely obvious and eafy. 
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C4KSTKUCT1011 /* the fame fy Mr. Tho. Bofwortli. 

Defcnbetbe C^SCO, having the ^C=the given angle 
to be formed ix the interfeftion of ilie aiagohaTs, the iiae 
pC:=\ihe given tide of ihe trapezium, ^nd ths fide OS 
— OC + the ^ven diftanct to be ioiercepted, and with ihe 
radius OC defcribe a femicirdc meeting EO, prodaced ia 
B, and cutting EC in D; juiD A, D and B, C, and then 

wUI be fonaedthe trapezium required. For, letting fall 

OFa.DC and drawing th« diagonals, inierfefting each 
fidier in P, it is evident (from the properties of the circICt 
&c.)ihattheZi3i?C=Z.fOC,andtbe/.^C5=:ZO/"(r 
(being bothrightangles); wherefore the /.Ci* if = ^£Ci?. 
the given angle, by conitruftion. 

Exceedingly neat artd concife aonitrtiftiaQS to this queftion 
have alfo been received from Meff. T. Adams, J. .iinfwortb, 
T. Barhr, 7. Bmnelt, D. Balun,, J. T. Berjham, 7. 
SvJdh, R. Suthr.J.Chipchafi, IV. CoU, J. Dalby, Nujo 
■ DoTvnai, J. Davidfin, W. Dhsn, J. D}mond, P. Geirge, 
R, Giiiom. C. Huttan, E. Jones, L. Ker, Pamphagui, 
Plus Minus, J. P^h, R. Puhmn, Don ^hotc, /r. 
RtmU, J. Roptr, W. Siwll, E. Smith, IV. Smith, and S. 

Vlncf. ^The conftruftion by Mr, T. Mofs (the propofer) 

is very iogenions, and depends on a new prop, of the circle 
ffot yet publicly known. 

Tht t-we prizei of ii and % Diaries, for thefalution of 
tht price quefiion, are fallen to the rejpeaive lots of Mr, 
William Wales and Mr. Tho. Bofwonh. 

The Eclipfes calculated for 1768. 



The firft is of the moon, on Monday the 4tb of January, 
Id the inoiDiog, according to the follow in g^calculatioa^. 

Calculated by 
Mr.Chapman,forFoxtpn ; 
Mr.T.Allen.forSpalding 3 
Mr, Mete life, for London ; 

This eclipfe will be vifible to all Europe, America, and 
great part of Africa. 

DiarjMalh. VqI. IH. Bb :;,„,„.,, Goo'^F'" 



3 17- 
^■3t 


Mia. 

h. m. 

4 24 
4'ti 


5 33t 
i 3" 
S3Si 


Dur. Digits 

J Ji 4 J4' 

4 34 

' '"T 4 57i 



LABlBt' DiAKtI'l. ZR»/li>tfill} nit. 



The third is a total lunar eclipfe, on.Tburfday the joth 
of JuDC; in (he motuing, correfpoodiDg to the foliowing 
triiUoIatiODa. 



Calculated by 

W. Chapman 
T. Allen 
J. Metcalfe 



Beg.of|BeB.of 

EcnpfFolla. 



4i 
i7-iVj«3tV 



EndlEndjDur. 
to.I>.^clip. EcJip Icdipf. 



.37^3 3»TI4 
3oi-3 iJVU^H 



_jliple may be feen from the beginnirg to the end 

in moft knovn pattj of America, and the weOera parts of 
Africa: But in the weficm parts of EuTope, only pan of it 



S'before the eclipfe ttdu 



-can be feca ; for the 

The fourth is a folar edipfe, on Thurfday the 14th of 
July, near s o'cIo^l in t^e morning. It will be vifible in the 
lamote fouibern parts of the earifa,. beyond New Holland. - 

The fifth edipfe is alfo of the fun, upon Friday the nth of 
Iteceinber, near S in the momiDg, but utierly tnvifitfle to 
all known parts of the gl(^e. 

The fixih.and laft, ithis year, m another total ecltpfe -of 
the moon, and will happen upon Friday the ajd of Deccra- 
ber, in the .afternoon. The moon riles loially edipfcd % 
little before rhe-funiets; and, if the airT)ro»es dear, they 
may both be feen above the horiioo, at rte fame time. 



End End 
to.D.Edip. 

13 j'iU S4^ 



. I Beg. Beg. ^. . End End Dura. Dig. 

CalMlatedby Edrp. lo.D. ""^ - ■ ■■ 

h. m. h..m. |h.,m. 
' Mr.W.Chapman I iSfi 
Wr.T.Alltn i aif i 
Mr.J. Metcalfe I iSyi 165 3 61 3 ji*!* s*' I 3Jbii 

At the beginning of this edipfe the moon will be venical 
to ihe ealtero ocean, at the middle of The Chinefe fea, and 
at the end, to the fouth coalt of China ; it will therefore tie 
feen, from the beginning 10 the end, in all pans of Afia ard 
the Eaft Indies, the ea(!em parts of Europe and Africa, and 
to parts near the pole; bat only vifible in part to the weftern 
kingdoms of Europe, becaut'e the moon rifes not in thofc 
coentritts till after the edipfe begins. , 

JohhMetcalte, 



C.tK)i;k 



MtS. 
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HelT. H. An^revis, 7, Atiinjhiit and 7. Deuham hare alfo 
obliged us with calculations oFth«fe eclipfes, but we coul'l 
not 5i)d room for their infertion. 

Mf. IV. Chafman, ofFoxtun, in Leice/!erjhirf, ha* Tiivoiired 
OS with a cunous table of all the folar edipfes that wiJJ be 
vifible from the year 176^ to the year aooo; which we are 
forry our narrow limits will nOt this year permit us topublilh. 



I. Qo'*'''^*^*' S?3, By Mr. Geo. LoJgei 

DiarSao fages, you wilT find, 
From the • eaua.tion here fubjoin'd. 
The age and lortutie of a Tair, 
Whofe life ia blamelefs, heart fincere. 

:fents the n 



<^j + -^ = 16386, 



ber of lof. notes that make 
ap the fortune, and j the 



11. QoisTfoM 583, hj Mr. Wm. Spicer. , 

A heavy body defceoding frcf ly by the force of graMty 
on an inch ned plane, whofc length is 400 feet, defcends ni 
feet of the faid length in the lait fecond ; required the alti- 
tude of the faid plane and the time of defccQi. 

HI. QstiTioH 584, h Maflir J. Paty, at the MMthe- 
tnntical Academy, Brlftol. . 

Suppofing a cow to brin^ forth a Ihe c»lf at the age of 
two yeari, and then to continue yearly to do the fame, and 
tTcry one of her brood to- bring fonh a ihe calf at the age 
of two years, and afterwards yearly likewile; how many 
nay fpnog from the old cow and her brood in 40 years I - 

IV. QuitTioM {85. ^ Mr. Jer. AbfwortB. 

Required to find a fraAion (uch, that being taken from 
iu reciprocal the remainder (kail be a f^aare. 
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V. QoMTiOH 586, fy Miff Aom NidioUs. . 

I made obferTatien, laft TpriDg, at two places aader the 
tune raex\d\»D, differing in latitude a", and fgund the ftia 
' le rife exactly at 5 o'clock in the one and at 4 in tbe other, 
and that the diflErence of his meridian altitude at the iaid 
places, at the times of oblervitioD, was i*; the latitude of 
each place atid the days of obferTatioD ate required. 

VI. QufiiTiOH 587, Ij Mr. C. Smith. 

A defianer, having occaflon to delineate' in perfpefiire 
* a Isngell >alf of an ellipfe coinciiSng with (be horizontal 
plane, defires to know the true breadth of its projeftioi). 
when projefled on a pcrfpeflive plane touching (both il and 
itj vertical) the neareft end of the tranfvetfe diameter, and 
making an angle with the faid diameter of 50° ; the diflance 
of the eye froni the perfpeflive plane being 100, tbetruif- 
verli diameter 31*91, and tbe femi-conjugate iifeev 

VII. QyiBTiOM 588, hj Mr. Jof. Dymond. 

Given tbe right line bifefiing the vertical angle of a ^ne 
triangle, and terminacina in its bafe, and the perpendiculars 
falling thereon (produced) from tbe extremities of its bafe; 
io determine and cooftrufi the tnaogle. 

VIII. QuiSTios 589. fy Pamphagus, 

Given the bafa, one of its adjacent angles, andthe.tins 
bifi;i5ling the vertical angle of any plane triangle; to deter- 
mioe the faid triangle. 

iX. Q.UESTio»i 590, i)i Nujo Dargnas. 

To determine a point, from which if right lines be drawn 
to the three angular points of a given plane triangle, the 
■fum of tbeif fquares (hall equal a given fpace iaa), and if 
from the faid point lines be drawn to the three fides of the 
triangle (produced if-neceffary) making g'fen angles thcro- 
V/ith, the reflangle contained under the line drawn to ooc 
of the fides and agiven line {b) fhall be equal to the foffl 
of the redangles under the other drawn lines and sjven liaet 

X. Question 591, hy Mr. Paul Sharp. 

Re^itired the area of the common parabola, whofe ab< 

fcilla IS E= 10, and radius of curvaturci at the bounding 

ordinate. 



1H.<5< Hew QjfiSTieHt. tMt 

ordinate, equal to .three times a tangent drawn front tlieiicv 
and tcnuibatiDg in its uxii product. 

XI. QuECTioH J92, Ij/ Mr, J, Chiprfiafe. 

There is abafon, in formof femi-globe, filled with fpring 
water and placed on horizonral ground, and a perfan can 
fee a piece oFmoney laid at the bottom of it to the dilUnce 
of nine feet frsniits axis, when quite full j but, when filled 
to only half the whole depth, he can fee it no further than 
ID thediftance of 6 feet therefrom: Required the height of 
the perfon's eye and the diameter of the bafun. 

XII, QuKSTioM S93. fy Mr. J. Bennett. 

To determine the nature of the curve, whofe tangent ter-^ 
mlnated every where by it and an indefiniie right line CD, 
II a conflant quantity = 100; alfo, to determine the length 
of the part thereof intercepted between in higheit point 
and that point whofe height, above the f,iid line C\D, is := 

XIII.QnESTioN 594, (/•''^'■■S. Vince. . 

To£nd ihefumof the in Unite fe ties — 



^•iM.5 ^g,^. 



1.3.7.VT 
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XIV.QuKBTiOH ^<)$, hj Mr. T.Mo^. 

_ To draw a right line from'the given point R, \^fee 'iheji^. 
to ff'f Jofutioa} in the bsfe FJ, produced, of ih^ Bircn iii- 
»ngle ACF, interfering jiCmn, and meeting CF\a E; 
w that, drawing the right line jiE, the triangle Mn E may 
he the greateflpoffible. 

XV. QuESTios J96, hy Mr. Cha. Hution. , 

Let NO be the fixed and MP the femi-rcvolvm" axe of ' 
anyfpheroid [fee th fig. tt thefiluliori} AGB^/I any 
leainn of it by *a plane inclined to the axes, and NPO 
Mother feflion through its axes and perpendicular to the 
rermer feiftion : It is required to find the figure of ihe fc-ftion 
AGB and the folidity of the part cut off the fphcroid by 
it, both in ihe cafe of the oblong and oblate fpheroid, fup- 
pofing the diftances DM, ME, of the pcYpendicnJars fl/), 
^E, frnm ibc center M, to be 5 and it., xad thcaxe* jo 
andjg, 

, Bbj Tht 



7*<pRi2s QuE«TioN, ir /tfr. Tho. Allen. 

If a chain 40 feet Jong, confifting of exceedioely Cnalt 
, links of equal denfity, be put over a pulley (yoid of triftion) 
mih the iwo ends >^and B hangine dowD, to (he refpe&re 
dillances of 11 and i; feel from tne pulley, and in thefe 
circumllances, fuppofe the chain to pui itfelf in motion. It 
is required to detennioe in what time the end y^ will ariive 
at an horizontal plane aoo feet below the pulley. 



1769. 



^ejiions ffopwered. 

I.QuitTlOH %t% anfioertd hj Mr. Rd Gibbons. 

' TT is manifed (from the data) that x and f (and conlit- 
X qoently xxy and xjij>) are whole iquarc numbers; whence 

KXj + — ^ being = ^16386 ^) i»8* + a (nd xji/ + ~ 

= Cioj6=)3»»' + 3» Cp«nqueftO> ~wiUbe = », and ^ 

— ji, and confeouenily x = 64 and j = a- Whenct the 
age of this amiable fair one is 16 yeuii and her fortune is 
640I. All vallly pretty ! 

In this manner, neartv, it is alfo anfwered by MefT. 7. B, 
JiUon, r. Atkinfon, T. Barker, J. Csulthred. Curiafus, 
H. Curtis, n. Dtnhg, IV. Dtni, G. Lodg! (the propofer), 
Mlfs Ann Nieholh, J. Nnrdon, y[%9xt Jer.OJbome.Pam- 
phagus. Mailer J. Patj, E. Reed, W. Tieymlds, Reub. Rei- 
bitis, T. Robin/on, Alex. Rcvie, P. Sharp, R. Snoviball, W. 
Spker, rV. Stoker, T. IValker, and J. Taung. . 

Mr. '7tf. -Mil/j, of Brh-wsrti, anfwcrs it in. the following 

manner. To the propofer. 

The age, kind fir, of your mofl charming fair, . 

Is juft siXTEKH th' equations make appear j 

Her fortune 100, more charming to behom, 
Exavl tix HVNpKEOFourr founds io cold. 

At 



N0. 66. Qj7 siTteHiAmwBRSii. i^S 

At Hymev's altar I with joy could Oaod, 
And gWly uke this maiden by the hwd; 
Bafle then, dear Lodge, and crown the oupiial day* 
Fatal may pravt one momeoi'i fiiort delay i 

II. Qobstioh'jSj anfuieredlj Mr.'SixA Sharp. 

Sy the laws of defceodiDg bodiet and the^dinfioa of 
nvos, V40or-v'a89:*'4'»s: »'= V400.-T-V4W— v'aSj 
= (— = fiT'i the whole time ofdefceat; and tfaedifUnce 
that vonld b« perpendicQlarly defcended in the fame time . 
>> f >4tt feet : Whence the altitude of the plane required is 
readily found = (400* -t- 7ntT — } «»3TTf ^^^^ ' 

Much after the.fame rnanDcr the aafwer ia alfo ^ven by 
Meff. J. AddifoH, r. Bariit. J. BnriUit, J. Cbipcheft. J. 
Claugh, W. Dent, J . M-a^rds , R. Gihbeni, Mafter Jer. 
Olbarne, Pamphasat, B- Parnal, Mafter T Paij, R. Reed, 
IV. Riynnlds, T. Rohinfon, AUx. Rvaie, R. Snenuball. IV. 
Spicer (the propofer), W. Stoker, S. Vinee, and J. Toung, 

III. QoBiTioN ^i^ MHfmertd h ^r, W. Spker, 

Prom the nature of Ae qneftion, it appSare that the 10- 
creafe in the firft year will be o, in the id year i, in the- 
jd year 1, in the 4ih year », in the jth year 3, in the 6th 
' year 5, and fa on to 40 years or terms (each term being = 
the fum of the two next preceding ones); whence,-the two 
Ult terms are 3()cS8i69 andti]S4i986, and the fum of them 
all (or the whole fcriEs) := » x 63345986+ jgD3Ei69~i =) 
i<jj8oi40i the iscreafe required. 

And thus it is alfo anfwered by Meff. J. Bromn AJhron^ 
r. Barktr, H. Sroniin, Curh/us, R. Denins, IV. Dm, f, 
N„rdiH, Mafter7»r. OfborM, Pampbagut, Ma&erJ. Patf 
([he propofer), E. Reed, Alex. Ra-we, P. Sharp, R. Snow 
bail, IV, S/oier, and j. Toumg, very nearly. 

IV. OwBSTiOH 585 anfwertd fy Mr. TTio, Barktr, 

o/Wiffett. 

Let -be the required fraftion; then will x — - :^ ««, %, 

fquare number (per que&), and conieqnently x=;^Vi(* + 4 
•^iaa; whence it appears that if fuch a fraction « be found 



a84 Levies' DiAfttli. fJt»//f^J ifSy. 

u tliat iti biqnxIrMe added to 4 may be a fquare niunbert 
the cooditioDl of the queftioo will be anfwcred, Ice 

l^e folutioDt by Pampiagu/ and MelT. T, R^bit^on, Altx. 
Jlovie, R. Smmibali, aaa S. Kiner, are nearly th« fame. 

V.QviiTioM ^t6 aa/aiere J fy Mr. yfm. Gzwith. 

Since the difference in latitade of two places liniaie under 
^e fame meridiaa it noirer^y eqnal to the difference of 
the fan's meridtooal aliimdes at tnofe places for the fame 
day, itismaoifeft thatdnringtheinterralof thetwo obftr- 
' vaiions, the fun had changed his declination a*. This be- 
ing prtraifed, let a and t reptefent the fines of the two 
giTen afcCDfioDaJ diSerences, c and t/ the tangents of a' and 
4>iefpeftiTel)', and x the tangent of the fun's declination at 
the fim time of obfcrvaiion : Then (by Crakelt'i tranllatioa 
of Hauduit's Trigtmomctryj p. ji) - ^ - will be the tan- 
gent of the declination at the fecood time of obferration ; 
and (by fpherics) - and — — — the tangents ol the leA 
and greater latitudes refpedinly; the difference of which 

—J- will be = — 

-da c + x 



rf-t-Ac + « X a + cd — h — dabe — —ea~^dab, and 
y — taiig. 7' i*' i'^'i correfponding to April roth: Whence 
theotbtrday of obterTatioD will be found tab: April ijth; 
and the two latitudes 4S* 48' ic(" and 51' 4E' 1 g". 

This queflion is alfo ingenioully and concifely anfwered 
by Mefl. T. Barkir, J. Chipehafi, IV, Crakelt, S. Partttl, 
T. Robin/vn, W. Spietr, IV. Sioker, and S. yincs. 

The diteftion of the Tifual line from the eye to the per- 
fpcftive plane not being given in propofing Question 5S7, 
has prevented any of our ingenious correfpon dents anfwer- 
ing It ; but were it fulSciencIy limited, notWg more would 
be required than To Gud the breadth of the feftion of a 
given elliptical cone, made by a plane pailing through the 
extremity of the greater diameter of its bafe in 3 given di- 
region J which maybecaGly aflefled, as /'uawWa/ juftly 
^ferrd. 

■■ ,:.,... C00>;k' 

Vlt Qjitt 




VII. QuBSTioii 588 enpattrtihj.Mt. J. Cfefpchafe. 

C(Mf»T»BC. On the right line BG take DB 2nd 5£ «• 
fpediWy equal to the greater and the 
lefs gjren perpendiculars, and ere£l 
tbereoa, at S^ ifce perp. 5// ;= the 

SVen birefting Use : Produce Z)(? till 
f : EF iiDB : BE {I.e. in the 
ruio of the-givefl pefpendiculars), ^nd 
through the points F, H let a right __ 
line be drawn, inecting£(7, D^(pet- ■4. 
pendiculw to Z>f ) in C and y^; joio 
the points A, B and C £> and J'5^ will be the tiiui^ - 
required. 

' Dbm«kitra. Draw ^/and Ch -L BH (prodiiecd) b / 
aodL; then.Ofbeing.to S.E -.tQA: £<7 (per lira. &ri 
:: DB \ BE {per cooftruc.) and the Za D and £ equal 
(heing bath ri^t), the A* SO^, BZC will be Cmilaf 
(Eue. C. fiOi and confequenlly, taking the equal Zs DBA, 
EBC from the right Zs Oi?fl, EUH, their remainders, 
viz."the Zs ABH inACBH will be egual; whence ff/f 
manifeftly bifcdls the Z ^i?C and Al, CL are refpe«i«ly 
= DB, BSixhe giTeo perpeodicuUrs, per conftruiftion^ 

The method of calculation from this conftruftion is ex^ 
ceedingly eafy. 

Neat and tlegynt coDdruAions. to this queftion have alio 
been received from Meff. J. Addijort, T- Barter, IT. Craie/t, 
If. Curtis, y. Dy:ond (the propofer), T-Mofs, Mafter l^r 
O/horne, Malhr 7, Paty, T. Rebinjon, Alex, kavie, R. Snom- ' 
Ml, JV.Spker, and S. Vince. , 

Vin. Question st^ an/uterf it fy Majlerjvr. Otbomet 
»t Ike Matketmtical Academy, Briftol. 

' Suppolc' the bafe given ^ a, the bifefltng line := h, the 
une and coftne of the given angle at the bafe= s and c, and 

■the Cne of half the vertical angle ~ x (rad. = i) Then, 
(per trigonom.) the lipe of the angle the line bifEifHng_the 
vertical angle makes with the hafe will be =: ji /i — xx 
+ c*, and that of the verlical angle itrelf= ax Vi — xx; 



«« I. A B 1 ■ >• D f J 1 1 1 1. lRoHin/<m\ n€$. 

to the given angle, y = the fegmcat of the bafc (made bf 

the laid bifeaiogline, and} adjacent to tlicCune, — '" 

axVi-jfx 

ssthe other Gde, ai)d =iheotherfegment. Whence 

(Eucj-*-) ahn-zT^^Tx + fl*Jix — *i/xVi — «* — 

iiexx s= — I , or (when properly reduced] )«* x 



*\^i — xx' 


' 




1 — 4*A+* 



_ ; from whence x may be determined^— Maftcr J, 
Paiy's anfwer is not greatly different. 

It is alfo anfwered by MelT. J. Addifon, T. Barter, Pam* 
thaguj (ihe propoferl, T. Robia/oit, Alex, Rtvie, R. SjBMu- 
ia/l, ff. Spiur, S. Vinet, and f. IValktr. 

IX. Qu K I T. i^oatifuttrediy Nujo Dargnas {li>rPr»f«fir). 

- CoNiTKuc. Let ACB be the given triangle ; the g^re* 
lines by e, d are referred' 
to AB, AC, and fiCre- 
fpcAively. From any point 
iin^i/drawolytf I/V 
making the angles ALM, 
ANL equal to the giveii 
angles to be made wicH the 
Cdes AB, AC refpeflivery ; 
\3ikf.0L■.LN'.^.c■.h^.A 
LP-.PM :: OL: LM. 
and draw AP meeting BC 
in H. In like manner from 
sny point a in AB draw 
ad, ae making tlie angles 
5 «(/,5ci(=:ihe given an- 
gles to be made wirh the 
fides^fl, aCrefpeaively: 
Take Wa-.ai ::</:* and 
ab'. bit :■. Wa : ad-.'ioia ■ 
B, 6, meecing AC in R, and 



with a radius Crfuch that jfff's=*^ — .^3 X/iE- 
9.EC X EC, meeting RH [produced ii" neceflary) ia D, 
the point requited. 

Demon ). 



DlKONS. Prom R and /? draw iJf, HKV D9ot Ml', 
viARr,HI iDS or ac; and /)^ or Z.Jv refpefliTelyt 
Join />,£-, D,C and ^, A' meeting i>^(pro('uced if ne- 
ceflaryliBZ, and draw Z>f-LC£^ produce, if neceflary, . 

UK. RV to meet JC, CJ produced in * and/ Tben 

JD* + BD* = ±1B X JE + liE D* (Simp. Goom. II. 3.) 
SjrfJX^J + af^' + aDf', Mid adding to «»^hCJ5» 
— CF' +FD*,'CD> +j#S» +5£)' =^^5 X v#£ + 
3£F« + C/-* +3fD*. But-CF* +a£f»-= tfZ)» — 

jDF* +»£D' = D6* + cc;' — .cc xffrccz)*, 

Euc 13.9.) + aZ>C»+ »£C* + %CG {4EG) X Gf 
(.££)» (Euc 11. ..)—S^^'=3'"C'(30C»-}Z)f») " 
+.aKCx£(;(CC'+a£C>); whence ^D» + 5Z>» + 
CZ)» = jfBuAE + jFG' + %ECX £C + jfZ)'=s 
ABx A^ + tEC X £C+3Cr» (jD(7») =.««, the 

?'Ten fpace (per conftrucA Again, XH : ^* .:,■ LP j 
Mi:0L:LM.2ad iH : He \: LN : LM; whence, 
by equality, ^tf i IH :: OL'. LN :: c : i (per con- 
itroflioii), and confequently KH X.i' ^ JH Y. c. Alfo, 
f« : Rf:: at : bd -.-.JVa : ad, and RT : Rft: ac: 
ad; by equality, VR : RT : : Wa ; ee :: d : h (per con- 
Itniffionl; whence VRXl^ RTX d. Again, DZ-X.b 
:KHX6:: ZR-.R-fC:-. I>R:.RH i-.DXXf : IH Xf. 
But AT// X * = /K X f ; whence DZ Xi=:^VXX.e. A]fo, 
^Zxh.-.Ryxb:: KZ:RH::DH:RH :: DSXd: 
RTx-d: Bat RVXh - RT X dj whence SZXi = 
DS X d, and therefore DSXd+ DX Xx ={SZ X i + 
DZxb=.)D^Xb. ^E.D. 
If die.point D (-required) fdli v'^^Dattht J^A€S, the 

? receding conclufibn will became DSXd ~ DxXc = 
i&X t, or DXX.c — J}SXd= D<^Xb, aecording 
as the faid point is litnaie on the left or right hand fide of 
the line El; the demonflration whereof is exaftly the fame 
as xbaytiT—Pamphagtti has fbhed this quefiion algebrai- 
cally. 

X. QuEtTiOti J91 an/wrred ij Mr, J. Addifon. 

Put the giren abfEiffu (= io)=«, and the correfponding 
ordinate =^1; (hen will »«be the fubtangent, VTJa+j^ 
Ae tangent and ^ the iatHS-refiuin of the parabola re- 
quired, and (per Simp. Flux. pa. 7J. »d edit.). ■ '"" ■'^ 
— the radios of cairataTc at'iti bounding ordinate; 
C.i)o>)ilheiice 
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Xolved, J = 9'j, <ukI tite aie& required =; i«i'fi(, &c. 

And according to ihi» method, newly, the anfwer »* ?^'* 

S'ven by MelT. r. 5ar*fr, Pamphagns^ T. Robinftn, -«'«■ 
ow, and 5. Viaee; but a prefi error h wing unluckily 
happened ia propofrng tbia queltion, viz. 'and inftead of "* 
beroie " ibe bounding ordinice, fcc," it is become neHn*'^ 
fo neat nor Cmple as wai iatended; for, according to ^^ 
propofcr's fubftiiution and mnoiag, n b = the given abfciff*> 
4x = the parameter, aV-o+i* tl>c ungent —■ ^ '* X 
V"* -^ X V the radius of corratur* at the ordioate, and 
;ili2Ixv'«* + »* = Jx*V«i + «jr,or«+*=3V«*i 
whence x = i*4J9. tbe parameter = jSjS, the booDding 
ordviute = ij'»78;4i aaa the area = 101-S5816. 

XI.Qu«»T. Sja anfiaerediy tbeRtv. JIfr. C.Wtldbore. 

Let y^^X'reprefeDt half the balbn, and join j4, K; ihen 
fiiall theZCJiir=B^A' 
(45•)=theanE!e■of^efr■c- ;jjj. ._ X 
tjon at the ift ffatioD : Make " ~~<^N W| 

^y =1 i^A-, fo ftatl Gyll T JT^<IX^^ ^ 

•=. the correfpondiag angle (^ -f — -^iM^|r 7 

of incidence, their fines be- 111 — ^- H^fe-C-~4 

ing to each other as 3 : 4t A _ JJj — ■ -^^S ^ O^^ 
Whence if/ = ~ ^i* = ^ ^'t 

■J53J5J33^J- 

Now, let CS be the furface of the water, BY=. 5^ X 
JIB, x% — \AB, and frot» the center 1", 00 the line Cx, 
and with the lipc (or.ditUnce) *z, defcribe the coochoid of 
Micomedes zt?, and from the point 0, where it cuts BK, 
draw L through ^ join K,P% fo (hall CP^ be the argle 
.of incidence AaiKPq that of refntdion, at the »d fiatio']. 

For the common equation of the conchoid is J^ 

Isr^CPjssVJcs— Cff\ora8CP» = 9^*»— fjCf?', 



U. Qj)isTt«ii.i Answ.kkib. tt9 

*0P» (sa i4CP* + iACO*\ SL ^AB* + iiCP* 
bCK* + j6CP» = 36^/**. or 80P = f,KP'. 
fBca. as 8:6, or 4 ; j : : KP : 0/*, and confeqnendy 
inei of the anglu OPq, KPq are ig the fame ratio, 

muft be tbe rcquiied anglci. ^Tbe equation of ths 

hoid giTu£0 = -»l7oS7ojj XJB. Alio, by llni.Ai, 
-(•'387087951 :: 6 (0JKr):Z.^=4'7*sja74.aad/^£ 

/, or I ! -\y~ :: :£/(9): Wj^ss )'l8i9Boo[ whence 

' — N^= 1-J405474 = ^0 = •>87o87W J + \ — j^ 

'ff, and coDlequcotly JB = r5514j6 (the radhit of die 
■n), and XO — CO ^ iC:='i*oi^H', which give N^ 
C + CX^ j'479on4 feet, die height of the $c<iator'> 

:eir. 7. AJJi/oti, oSHexiam, J. Chipthaft (the propofcr), 

J^. Craktlt have liLewife auwered thii queftioD vetf, 

uioofly. 

tr. r. Barktr, oKWiittt, and Mr. 5. Vinee, fSHarUfion^ 

t alfo fe^t ai){«era to iij which uc all die folttuonf wc 

e rccsirwlf 

XII. Of ■Tio" 593 a»fo>ftdh Mr.T. All«n. 

■et the abfcilTa CB^x, oitUnate RF^j, canre ^^^ 
:; uul \tt Gf= DB =. 

I dwfiibUDgratCfs:^, 



^t-^ .l£.^^ 



** "*■ J!* (= *) ^ • wl'ife flaeot, correAed, giTCj « 
4 X h^ log. '; which when y = a = too, becomo ~ 
) K bypv log. 0F5 = itfo'94}79i the length of the corre 
FJ-—*'Froia the equation "^r^ + jy s: aa, we alio 
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ife t.iDii(' Di AKiEi. {RelUnfonl tfif, 

where taking the lueni*, properly correfking them, ud 
f utting d — \^iia-~cc, will be had sr =: - X hyp. log, 

of ''T,^-" ^ -^ ^ '" ^ ' d "*" ■v'""— W ~ ^» *•« "la*" 
lion of the curve required. 

CoHOLLAKT. Upon the center D, with the radiai DB, 
• 4<;fcribe ihe circular ar<: BIH. Make DL = AC, and 
draw LMJ.BD. Theo will the area LBIHL = the 
«r«a of the whole curve AFBDCJ. Wat, putting DK—j, 
Kl = Vf—yj, and the flux, of LHIK will be %''aa-j} 
K / =yx, froia what U siveD abore; therefore, jcc 

Mr. ^. Craktlt'i and Mr. £. f/nc/i foluticms dlfier fery 
Jittle from the above. 

Anfwtr l» the famt 1/ tht Rev. Mr. Cha. Wildbore. 

Let TD he the indeCpite right line, MFB the required 
curve, aud Cf the given tangent at f ; then at 8 the vertex 
(t'rora the nature of the curve) 30= FG = icio = a. Pro- 
duce OF till it meets BD in S, and let faU FST-i-JD; 

then, putting SA'=x xadFK=j, 5A'wUIbe=.'r^,»nd 



SK:FS::FE {KD) iGFifl): Whence / = /_,^ - 

(= — * - ? ■ = S^ ;| by putting CE = */a«*-x1 

■ aa — uu «a—uu .^ 

2s u); and, redoring Kijis^a x hyp. log. of ^_ '^'^^- * 



>—V»*"^ ■■""*■*— i|i'»63if5 when/fsiao- ' Now, let « 
i the curve f J; then z = (v^«*+j»=] -4^, and f 

correfl = « x hyp, log.^-^ » iSo'S4J79> » reqwred. 
——Whence tbefe confcflariei. 

I. Becaiife, when x is takeo ~ a, the exprefEont for.f 
and rbecome infioite, therefore the curve will eominusUT 
•ppronch nearer %a the liae TD, but can a^Tei neet vii^ 



Qy ESfiinsAiiswBtti. «»i 

vilue which this infinite area can never exceed, may 
d from the above esprelTion fory, thus; TS'i flux. 
-y. which miiitipHed by FE{=KD = a — x) gives 
las — xx for the flux, of the infinite arei F.TMF. 
J F iD3) radius ^^cfciibe the quadrant BIP, and 
e FA" to meet it in /; then the area of ihe circular 
It DKIP will be the fluent of this expreffion, or = 
a ETMF; and, *hen FE becomes - fiD, the infinite 
lFBDr= the whole tiuadrnni BDP; which is aif« . 

from other principles, by conlidering the InTJ-riablc 
F, as moving ftOm an horizontal pofiHOB to a vertical 

lecaufe j'x is the fluxion of ihe area FBK, twice the 
)f the quadra nt flPP w JH be = the fluent of \ax x 

og. gf ■^ + v'"^'^~ ^^ when X = a; a codcIuIiob 

a— V'li.v — JA- 
:ry eafy to be derived another way. 
s nueftion is alfo irgenioufly anfwered by Mefl'. T. 
T, J. Bennett (the propofer), J, Chifct^Je, and T. 

, Qy I » f. ;94 anfiaeredh} the Rev. iJfr.C.Wildbore. 
the given feries fubftitute x for - and take the fluxion; 

c. = x'jt' (z being the irc of the circle wbofe fi.oc 
{')and rad.i): Whence, taking the fluents and re- 

^■3-3-M ^ ^ Sec. = '^ + ' + 3^t:^f^---?gt.*^ 



lottoLLAKv. This method of fblution may be extended 

Ax" Bx""^" Cx""*"*" 
iny feties of the form + — — r — 4 r 1". 

. by means of artifices firailar to thofe made ufe of in 

ipfjD's FiuxioDS, part 2d, fee. 3d and £th, whtre A-¥B 

L' + &C. oprellei any knowa feriet; wid whereof the 

C c a fujn- 



•9t Z^Biit' DrARiii. iRdltiiifin} 17(9. 

ftmmaiwi of the extr^lnclv difficult ftries si + — '¥~ 

'4 . ■* * 

•+• r^ -f- &c .propofed by tbc Tcry figacioosMr. Ir**--iii 

the Laditi' Diary Tor i7Co,iis>*ui as ab exaniple; bnt.fot 
'*ut of room, we are obliged to oniii it. 

Ingtoioui fDluiiooi to ih'it gueftion haTC affo been W- 
;«iTed from Meff. r. v^//m, T. Barter, *K. CrtflW/, C. 
Jiatlm, and ibe propeler £. ^/wc^. 

XIV. Q^BiTioH 595 girfrveredfy ^MV-, Cha.-Hottf*. 

Colts r ad CTioM. Parallel to CF draw RB, ineetiilg CA, 
produced, in Jj XCJdrnvi AD, 
1re«ing'ihe ^irC. 6a CB '\n D% 
niak* 5w c=.ifZ), and » will be 
the point ttiongb which RnE 
RiuA pali. 

Da HON s. Draw fWy.and ^Z, 

TTP, nT -L .^'f. Then, by 

■conftruaion, B/iXAC— {DA* 
rsDB^'-BA ^Bn*~BA* 




_ . 3:? X Sh-BA = . 
ynB^BA-^iJn. atAn-.A B :: AC: »S -i- BA :: nC 
lAC — An) -.nBi.nB-tli'j—AB) :: (by fim. As) C£ 
t\S7?. or^»} -.CE-.-.AB-.BRx: (by fim. As) /fC : CE; 
wheiice ^w = WC. 

Amin, by r,m. As, irC (An) iCnUm-.: nTxZE 
il¥P), or WfT : C^ 1 ; Cn X «r : <;fi X £2". But when 
JinE moves about the center R, and cut* the lines AC, 
i:'F, it i», known that the flux, of EC : the flux, of C* :! 
CEXER : Cn XiR :: (byfira. As) CExEZ -.CiX 
■mT; -whence the flux- of CE : flux, of C>t :: EC : CIV 
(by etiuality of ratios), and confequently the flux, of EZ 
■^ the flux, of nY; in which cafe, it is well known, that 
»heir diff. (E Z ~ o7^ i» a max. But this difference draMi 
into i the oiTen line ARii =ihe areaof the A/^«£; and 
Jtence the faid triangle is a maxiraum. 

Ctnt'oLiARY. It appears from the demonftration that A» 
= (fCi whence «r= Cr, andnr+fiZ = ihc whole 
perpadicolat CX^ 
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QjrasTtoHt Aiiwikev. ayj 

R V c T I o « /• thefatat ij th Rev. Mr. C. Wildbore. 

e givch point Screft the perpeod.OiiCp. 13 Euc. 6) 

proportional 10 R/i, 
i take Z-fl and /JT-^ 
)raw NT B (7f , and 
. A' drjw AiT: job 
nd the thing is doneL 
let Re be any other 

of the requited line, i.^^ /-!.i- / 

ting ^C ia n. Druw Jp^-^^ 'n/i ^vir ' p n' 

id let fall the perpen- :- ' 

i nS, eP: Then, the As Rn,A,Rf/f,onthecom- 
fe yVfl, are in the ratio of their perpendiculars aS, 
inliquently the A^»f (their diff.) will beas^P — 
:0, which mufl therefore be a maxiraum. But the 
r being fimikr to the given one ACF, the ratio of 
-f'y is given ; therefore Wy= nV UF) —tiIV(..4X) 
— Rl — RX+R^iperRg.) mutt be 1 maximum: 
F+fl^is invariable; therefore/?/ 4- ff A- mutt be 
num. By nm. As, RA:Rt:: RX : RF; whence 
ult be like wife a mean proportional to Rt, RX. Tske 
Rt, and join D,a; thtn, the Zs aDL, Tf>X bcr 
^wl. J5r greater than Da, andiheZZJrA" greater 
taL, TX\^ e\idtnlly greater than aL, and confe- 
y ijXthan LT-, wherefore Rt + flX is a minimnm- 
Ejch of them becomes equal to RT, as per eon- 
Jn. ^E.D. 

OLLARV. If Rl-¥ RX inftead of a minimum, or the 
e inftead of a maximum, had been fuppofcd z^ a gitea 
ty, from what is fhewn above the prob. is reduced to . 
■iz. In any right-angled A a DX, are given the per- 
Mihr Oftand ihebafe aX, to conftruit the triangle; 
tthod of doing which is well known; And the con- 
on will be equally eafy, when, inftead thereof, the ■ 
if the A Rn -4 to the A Re--i or of nS 10 e P or of 
i eFis given; for, in all thefe c:;fes, the ratio olaR 
ia giten. 

' have alfo received a very curiotis geometrical coii- 
on to this queftion from Mr. A'lqfi, the propofcr, 
I we are extremely forry pur nanow limits will not 
I us, this year, toinfert, 

IT. r. Mtn, T: Barhr, IT. CniUt, Supk. O3.U, T. 
■fin, and S. yincrbivc glten finiple, eafy, and ccneife 
inarj foliuions to it. , 

- C « I XT. Qun-;i^ 



XV. QvitTiA* 59S Mf^wntfilf A&. W. CnAelt. 

tf IK, CXr be two ordhutei to tlic find ucU OiV; MS 
- *■-—!-• r to the ordinate 



•t tbe Minn O, ft. Then (br 
Dcidicri GtamtrtK, p. 401) wiU 

US' iOS* •.iSixiA-.Ci 
m iff: But (per prop, of the 
drcle) 7-r x cjjf = *i», Md C* 
X iJl = i#* ; conTequently Be 



yeAiBtYbJ.ic^zit* 

thceUipIe. 

ftmi-fixed axe JVmjs m, tho 



tb^^propertv of tbe ellipli 
R tnot difcoTcrc 

" »n j1CB9_, 
let S'MiJS Sec. be put =>, tK 



f the feOion ACB9 




femi-revolviDg axe PM.= 

the femi- diameter ^A = r 

Ibni-conjiigite LM :s t, — 

femi -ordinate Be = I, it* CorrefpoDduiB ^dffa Sf = ff 

(all which may, it ii emcnt, be looked opoo u ffreo qoao' 

liiiei), aod any Variable part Rd vf Re^K. Then (per 

prop.of theellipt) rr (Affi») : jt {LJU*)'.! trx—xt 

i»MR—JJi X /il) : ^ X %rx — xxs JF*. and ibeatt 
^f slv'irx— «x. Alfe(bjtrig.)t»d.(i)!fiii:ZXA 
(=—)!! It {R<0 ! K« = ~ {.Ra bung pe^pendlcuUr 

to Fv); whence the Auxion oF the ibli<UtT (u the femi- 
coojugate of the fcfiioo made by the plane Fv its < 

?Varx — *x)willbe-£^f^X arrx — *»«! the fiueni 
wbereof (^^ X *■** — T«').wheo jtsiB.giTea-— y 

X ru*— T"' for the folidity required, eqaal in the oblong 
Ipheroid (when « =«j, a^ tf, r=: ij'ooiSooii and 11 — 
'6418766) jrStjoi, and equal in ihe oblate fpheroid (.vhtt 
tm = IS, n = aj, r = a4'99j8494f and « = j'JSjrcSs) 

Xi7a'9ro97«c. 

Coa. When x = . r. the folid BRA becoom = i^^^^ 
^ the whole fpheroid. 



. . itionbrH. _ _, , - - , 

« ekgant md coBctfe; Who, dftfr nil demadflnrioB <Bif 



The iblution br Hr. Citf . /Ta/fM (the propofer ) M e^ceed- 
l« ekgant md coBctfe; Who, dftfr nil demadflnrioB <Bif 
figare of the {edion, rcfert to hii Tieatife^n MeiifiiTa< 



thttga 
uaa, u 
penies 

iRgraiDni anfwert to this qucftiDD-bave likewife been rc- 
eeivell from Meffi T. JlUa, T. Baritr, T. 7W</. S. Vine^i 



tioa, now pabUduag in -monthl; wimberir ivr other pm> 
(lenies of fcaioBi, &c. 



Tifitf Paizi QvisTiow mnfmred ij Mr, Tha, AUea 
(fie Propefir). 

Let f = 40 f#et, the whole length af the chain, usit, 
-x =aayTari^le part pafled over the pnltey io the dine /, 
v = the velocity of the chain at the end of that time, aad 
/= |*J- fi»t.— — ^rhen will «.+ X be as the gravity ^f the 
defcending, andv — -a — x that of the afcending partj 
therefore tf +x — e — a—x =:^/+^x (by patdng rf = 
3<r — f) will be as the'fbrce a^ng on the chain, and s : t 
'iid+txis X - ■ = the velodiy that would begc* 

nerated m i', by that force. Thereiwe i" (time) : / x "*"*% 
(velocity) : : '(/') : 'v, Ae velocity generated in the time 



whofe eorrefled fluent give* t = V — X hyp. log. of 

^ — -^ -; which, when * = 19 (or the chain qdu 

At pulley) will be = I'^olii? IccoihIs. 

To find the rcmuniog part of th e time, ptlt / = sf ]| 
(the value of v (= v *^" ' ' "t , ?"^ ) when x ± 19), z = 
the fpace dcfceoded, after quitting the palley, in the time 
r, and ^'^ the velocity at the cud of that time. Ihen, iftbe 
«hain descended from reft, V* would be — >/z; ther.fbce. 



•fS Ladiii* OilKtif. l^ltollinfiitil %i6f. 
aod i" ip) = — j; ; tvhofc coireAed fluent pvM 

■7* = X^f " ^•' - " — ^-j which, whcB z = 160, becomet 

3'46j4i'- And heoce the whole time required wtU be 3 
J***')*, Tcry DCirly. 

7ht favie anfviered fy Mr. W. Crakelt^ 

If 40 feet (ihe length of the whole chain) = /, a feet fthe 
*ff. of the two ends ^ and S hanging down fiom the pulley) 
at firft) rr d, jij- feet (the vtlocity generated at the earth's 
forface in i*, by gravity) = /, x — a Imall part of the diata 
afcended or deicended in any vaiiable time t, and v = the 
corrcfpondmg vtlocity ofthepointy^at the end of that time 
(in feconds). Then, let the weight of the chain be what it 
may, rf + ai will reprefent the motive force afting thereoD; 

and therefore (Gnce / :4+ax ;: / ■ 7 ^ ^~+Tx, and i' 
I ^[=/):: J X 7+77: ^f x~^ = i)ff=7 X 



J+Tx'x i; or, by taking the fiuentj, Sec* =r\/yxi^i- -1-x* 
fc (when 1= I9)»5'33«9ifi&c. and coefeqaently / (— -) 
SI Y X rfjc + r*; X i ; and, by taking th 
ents, / = */— X hyp. log. of ^'^^"'^'.'^ 



(when' Jf = 19) 3'9o8ij683 &c. feconds, the time elapf«d 
mhen the chain quits the- pulley. Now, the height from 
which 1 heavy body muji: fall freely from reft, to ac- 
quire the foregoing velocity, will (by Simpfon's Selefl Exer. 
pa. 184} be = — = 9"97 J feet, and the corcefpoodiog tim« 

te - =*j87J3i3£':TheiiK>o — 40 + 9'97S=- i69'97J feet, 
»nd the time in which aheavy body would defcend through 
that dift. =3'ij09o66i'; whence I'sioS 2^683''+ 3-i509o66i' 
•— o*787j3»38" = j"37i63'o*%<heiime in which the end ^ 
will reach tb« beriZQOUl (UlUiice givcD; which was re- 
quired* 



f r t9 tiefimt ly tit Rei. Mr. Cha. WildboK. 

fPB, at iu commencemini of motion, *od£PO 

c end jf |iai defcended te£, be poCtioos 

lain ; then it is niaoifeft that the motiTC -. 

E will beu PE—PD=dE = Ai + 
/hich multiplied into A'£, is known to 
If tbefluxir»i of (hefquareof the velo- J I 
E; wherefore that velocity will be as m O 
■Ab-XAE-^-j4E*, and JE divided 
#itl be M the fluxion of the time, and 

itfelf (bifefling }^i in e, and taking ef Jlj 
b Xj4i + JE*) a mean proportieul iB 
sad ^£) will be ai -i- X hyp. log. 

But the tttH raotire force at E, mcarored by the 
that might be uniformly gone over in i" with the 
atf, ia tD/£, ai the force of gravity to ^P-h 
33 3*s- : *o, or 193 ; >i4o; tbercfore the velocity 
nd J per fecosd, when B ainnt at P, — ^i2i2!lS2 

ji«87 feet, and the'doie ^ 3*Allij4i v — = 
H"; and hence, by the lawi of deTcending bodiei, 
without the help otflaxiongj the remaining part df 
i ia eafily found =,i'4Sj37j, and confequently the 
.ime of defcent reqaired^ J'j7>63i''> 

iLt-AKT. IfB be fuppofed to afcend along an inclined 
then, ihc fine of the plane's inclination to the ho- 
torad. I, being called J-, tbe motive force at E will 
PE ~s XPD=PA + A E—jXPB+jX^B 



e velocity and time may be foand with the fame eale 
cafe, ai before. Or, if j1 defcends, or ^ and B 
i and afcend along two differently inclined plaiiei, 
thod of folotion will be IHIl tbe fame. 

nioDi and neat fotutioni to this queltion hare alfe 
Kcived from Mefll 7". Barker, J. Bennett, R. Sutler, 
lebaji, 3, Cimgh, J. Dymtnd, "P, Cetrgtt R- ffa/deir, 
•Im, & Oglu Ahx. Rrm, T. Sandt^u, Or. Stw/fl 



9»« t^liES' DiAKiiB. inelUnfon-] ijt,. 

^ Smith, StaTimasionUnJSs, T. Todd, S. Fince, and W. 

Eclipfes calculated for iy6y. 

tJ^l'f^h'^" *■■* ".Pfi'^^'i 'hia year; thrte of thcibn and 
two ol the moon, aa follow. 

The firft is of the fun, on Sunday the Bth of January, in 
themoroiDg, lovifible ai Ltfndoo. ' 

th JM*"'??"* " "■ f ".""^ '"dTiGble folar cclipfe, on Snnday 
«.e 4fh of June, m the moroiDg, according lo ih. follow- 
ing cuculaiions. 



5 sSi? 331 



Calculated by 
Mr.R,Robbins, for Greenwich 
Mr. W. Chapman, fur Foxton { jj^j u^bt 
Mr. J.Edwards, for Cambride; 5 40;; 
Mr. J. Coates, for London 
Mr. J. Metcalfe, for Londoi 



7i 



i 41 7 3^1 

ThiB eclipfe will be very formidable in the north-eaftem 

Kria of North Amerka, Greenland, Hyperborean ocean, and 
_ jond the pole; for the center of the lunar ihade paffcj 
la Its tra?erfe, very little to tlie eaft of it. 

The third e.clipfe ia a lunar one, on Monday the i9ih of 

Jane, about g o'clock in ihe morning, and therefore in«i- 
ble to ihofe parts of ihe world. — It may be feen in Soudi 
America and the unknown lands and leas near the fontli 
pole. It will be local above an hour, and the whole dura- 
tion above 3 and j. 

The fourth it of the fun, on Tuefday the 18th of SpTem* 
ber, near 8 of the cl«ck in the raorninE; but becaufe of the 
moon's great fouthern latitude, increafed by its vertical 
parallax, it cannot be feen in thefe pans of the globe,— It 
■will be feen a partial eclipfe in the unexplored Indian foutb 
feas, and an annular and central one in the terra incognita, 
near the fonth pole. 

The fifth, and laft, this year, is of the moon, and will 
happon on Wcdnefday the ijth of December, in the roocn- 
JDg, aad be riiiblc is Grc4t firitiUD ud Ireland, frsin tbt 



Ho. 66. Ne V QucsTiotti. »f| 

beginaing to the end, accordiog to ibe following computa- 



Beg.l Mid. 



EndiDur. 



DlR. 



Calculated by 

Mr. W. Chapman, for FoxtonK 53^.'^ ^^ j j^^ii 4^ 
Mr. J. Ed wards, for Cambridge! J £ Uiji 7 ji ji4J 830' 
Mr.J. Coates, for London I4J8 6i»A7 46il; 48i 8 j!;" 
Mr. J. Metcalfe, for Lgndon J4 ^{[6 iSiV 7 ^aij' 49T 

The moon at the beginning of diis eclipfe will be vertical 
to the Weft Indian fea near Cuba, and at the end to the 
Pacific ocean, near the fouth coad of California. Thii 
eclipfe th:refore will be vifible to the weftern parts of Eu- 
rope and Africa, the Atlantic and Pacific oceJiiVi and ta- 
aU parti uf America. 

This year both the inferior planets Venus andMercurf 
wlU iranfit the fun's diik, but only part of the Srft can be 
feen here. — The tim« that thefe uoufuaJ phsenomena hap- 



Deg. I Cent. | Toiall Mid. ] Cent. 
Tran. jlngtefa lminerTranfit| Egrefs 



Diam.ol 
... -_. 1— ,.- i. m, ■ ■ 

/ '3t^7 »St b 375-'® 3^*1 • 43 1 !i'z 9 S' « ■ 
7 3tI7 Mil? a6|li0 2ij1 

OnThnrfday the 5th of Norefflber, Mtrcnry will paft 
OTcr the fuo at night, and therefare will be inTilible ia 
Europe. JoRN'MiTCAbi'E. 

*•* The aboTC calculation of the traoGt of Venin it a^ 
follows, yiz. 
The iH. By Mr. William Chapman, for London. 
»d. By Mr, J. Coates. for London. 
3d. Sy Mr. J. Metcalfe, fgr London* 



i. Qdestiox'597, ly Mr. Tlio. Sad!«, 

Dear ladies, von with cafe may find* 

A matchleis hero's name. 
Who was bdoTed by mankind, 

^A amounted np to fant : 



»♦ 



■w + *+jr+2= St") 
ymiz-i-xj =»loC- * 



To ferre hii coHOtry boldly dur'd 

Hot fulphur, fmoke, ana fire, 
A«d long cunpugn* fatigue he flur'dt 

To cooquer proud, Hpalienr. 

* m- Pran the eqtutfiooi ' 

4>i X( jr, ud X dunte (he placet of tke lettcfa to tbeal* 
rh>b« oonpofiog the gentlcmaa'a naise. 

U. QtriiTtax 598. h J^'ffif.r J- Patj, «t fi^v ^«f^ 
mMtieal Ae»it^ at BrifboL 

A utKletnan ercAJuf 2 houfe, wbo& breadtL vu iS ftet 
ud bftck wall i feet 9 md)«s higher than the front, bad b; 
him a fufficient quantity of rafteri -for the frotit, each 14 
feet long, which) to fare timber, he was uowilliag to cut, 
Kdd therefore orden hi* liuilder to make the back raften ot 
fiicli ft leagih a> will make (he declivity of them aitd firoM 
alike, for anifarmltj'; hot being at ft lofi, is defirout of 
having it proppfed to the Diary, thftt he aay koow faow ta 



in. QgciTiOR 599, ^Mn, Wm, Spicer. 

Supsoft A lends B soooL ftt ^1. per cent, per ann. fimple 
interftft, which. B ii to pay again ia di« foUowbg maqncT, 
viz. il.itnmediatelydownattheendof the iftyear, »l.at 
the end of the *d year* 3.I. a(the end ofijte 3d year, ftad 
fo on, increafmg if. every year ; required at what time .5'i 
debt will be the greaieft, and alfo in what time A, wilt he 
indebted to B the fumofSjt. ijs. . 

ZV. q,tiitTlo)l 600, h Mr, Paul Sharp. 

A gen tlenianhavinga.ee rtajunaitibei: of guieeas and n](»- 
4om, was liked how many he bad; to which he repiJeJ) 
that the fquiu-e root of thfiKuinciui siijikiplied.by the eube 
toot of the moidorcs wJien tlw product is dia g.reate[l polli' 
ble, will be = jjijiftj n^uAil IiawmtAy hs Iwd of^sad 
foit? 

V. Quil. ' 




Ko.«6. NBv;QJ;i t TkBHi. jot 

V. QwBSTioM 6t>i, fy JMr.T. Mofs. 

If one fide j13 of any pUae uiaa^e .4BC, be Undti 
into two parii, ind from the point of oivi- 
fion(£)two rigbtJioBs be duwn parallel 
to, and termiaatiog at the other tides, and 
the faid poiats of terniLiiatiaa be joined by 
a right lin^, and iFiere be Hkewife drawn 
aauther right line, as DH or MN, pa- 
rallel to either of the two aforef aid parallel 
lines, fb as to inieTfed the other line, and 
lermiaate in the fides of the trian^e ; then 

the two cxiremcpans ffnt, Dn or Nn, Jk_ „^ ^.bb 

parts into w*icbTheiioe, ft drawn, ii dirided, will alwavs 
bein the ratio of^the two parts BE, AE of the line A^ 
'fitfidiTidedt required ^hedenoDAratiim? 

VI. <^UBSTi»R 6os, iji Mr. J. Edwards, »f MasdaU^ 
C»U«ge, Cambridge.' 

A gentieman has a right-angled. triangular garden, at tha 
nghl angle of which grows -a tree 40 feet liirii, whole (ha. 
dow, I obferTed, on the lift of Jane, at ih. jam. P.M. 
terminated in the hypotherufe of the faid triangle in a per- 
pendicular dircftion, and mcjfurlng the garden, 1 foucil 
that the difference of both its Cd^ from the hfpoth^ufe 
WM I J and JO yards : Quere the latitude of the place, and 
uea of the garden i • 

• yil.<iv%ftto%-6ei,ij Ml■.^ffBi.Gxmih. 

:naiigle^5(r. fuppofc the lv» 
id y , the hypothenufe AC =: 
f'+W* X ^rxy. and th« peraendicular BD upon Ur 
uypotheoufe ^x*%to deterinine the tnaogle, by qaadratics. 

VlU.QuttTitm 604, fy IHf. J. Djnumd. 

GiTen the line biftain^ the »ertical , angle of a plane 

mangle and ternunanng in thf baft, the porpeadicular 

tailing thereon from one of ihe angles at the baft, and tbe 

other angle at the bafe; to conftroS the triaagle. , 

,IX. QuESTiOB 605, if Mr. J. Tomer, 

to aiur ellipfis the tranfterfe axis b the Ercateftof ail ^ 
wwneters, ^od the cgnjogate axis the IsBil: and. of ■»« 

timj AUtb. Vol. ar. " D d ""*•"• "»» %^^ 



jo3 LlSitt'DtAKi B I. [^tllinfiai ijif. 

«ther diameceri, that «hich is oeareft to the tranfveHc ixii 
'] greater than tbofe which a.te I'aitheft from iu Thedo- 
'' 'i required) geometrically, from ike 



- X. QwESTioa 606, */ Men/, FerouiC. 

Let jINS be a femicircle dercribed upon AS as » di- 
■meter, Ifit lie fig- to ihe/olulUH^ and AD, BC two per- 

ErDdiculan, each equal to AN, the chord of 90**. Alfo, 
t .any point E be aCumed in the femi-circumfcrence, and 
two Imea ED, EC be draws from tbcpce to the pfflon 
D, C, ioterrcftine the diameter in two points Q, V'. then 
BO* -k- AV* will be, uniTcr&lly, equal to AB'*\ reqaired 
the demiMiftratioii ? 

*,• This qae&hn ^ai propgfti ij Mat^. Fermat to Dr. 
WaUis, a/ may it (ten at page iSS tf tht Lemmereium Epif- 
toliCam, publijbidai Oi^ford hi lie fear i<j8, j>/ iiwt Mtvir 
yet pabliclj aufwertd. 

XI. QuiSTion €07, ij Mr. Wm. Crakclt. 

In a plane triangle there are gjraa one of the anglet at 
the bafe, the length of a line drawn from the other aogle to 
the middle of iu oppoOic fide, and the perpendicular from 
the given angle upoa its oppolite fide a puximum ; to de- 
termine the triiDgfe, by ccmitruflieil. 

XII. QwBSTioii 60B, hf Mr. J. Chipchaft. 

There is a hollow cylinder with a drovlar hole is its Cde 
TTofan inch in diameter, and at ihedillanceof j feet from 
it! bottom, out of which when the cylinder is full, the 
water will fpout to the diftauce of 5 feet from iu bonom va 
ftn horizontal plane, "bat after it has continued runoingfoE 
the f^e of li* , it will only fpoUt to the diltaoce of j iKt: 
Required the coatent sf the cylinder f 

XIII. QniGTiON Soy, h Mr.yrm. Wales. 

To determine the declination of that (lar whofe change 
in azimuth, in n giren latitude, is the Rreatefl poIEblcui a 
l^veD time, reckostd from thu of iu riuog. 

XIT.Q5"* 



[ 

If 9. U. If I V Qj; s t T I o H *. 30} 

XIV. QoKTiOM 6io, fy Mr.C. Hutton. 

To find the radius of a circle, whofe area IhitU be equal 
to the furiace of an Elliptic fpindle, or to that of any tru< 
flwm or fegmcDC pf it, having given the ellipfe from which 
it is Kcoeraied, aad the diflwcc of the centers of the elUpla 
-SDd ifnadlc. 

XV. QviiTioi 6ti, ij Mr, Tiio. AUen. 
Ac Aui of the infinite tarn 



^^^ + &c. ij required. 



wiih the ioTcftigatioi), 



7bi PiizK <^BiTioit, it; Pliu Mtnus. 



a ruler, whofe middle point \iC, ' • 

lide Dver stack fixed in the point LI 

thi poifit C of the mUr keeps >jv 
i in Ae Ibe ^C; tbeo wiU the -^f^Ti-iia-. 

B of the faid ruler defcribe a cer- t1 "^^ 

:, which rerolving about its axil | 

I .. . r.t:J .!._ ■ -e * 



Let a thread MAnt be, fixed by its e*d> to tb* cod* 

Itf, m of a ruler, whofe middle point ii C, 

ibastollide Dver stack fixed in the point 

^j whUft ihi t ■ " ' ■ 

COaftaDtly i; 

ends M,n 

(aio curre, _.__ 

jfC, will generate a folia, the ratio of 

wbofe coaicnt to that of itt circunfcribiDg cylioder is here 

requiTed:theIeQgthofiheihreadbeing to tbatoftbe rsler 

in the fub-duplicate ratio of 4 to j. 

Whoe'er it unable this tmth to difcorer. 
Either is net tt all, or an unhappy loTer, 
Happy lovers do all (tho' not Dull'd ia the artt) 
Know the/clid eoguft of f»o cenjugau ifartt. 



Huilim. 
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• 1770. 

^uejiions angered. 

I. QuitTiON ^97 anfuigred ^ Mr. Wm. Spicer, 

FROM the ifl pTen equation lu is = « (j») — x— jf 
— z ; and this value fubAiiuted in the oilier three, 
rtrey become mx ~ xx — xjf — jrr + ja (~ jSo) =: *, 
»z — ;rz — jz — rz + xj (=180) = c, aad a v — xji 
— J/ —f t ■ *• xz (= 3ij") r: ,^; Whenc e, by addition, 
a XX Vz — « + 3.'* = * + tf , « X a +/ — * -t-jJ' = 
f + i^, Md tf K x-f ) — x-H/» = d-¥ b, «fld comtto it- 
ing the fquarc, &c. x + « = 4a — i^on — 4 x > + *■ = 
20, z i-j =::ta — JA/atf — 4 X c -t- d =: 17, and jc+jpir 
|a, — 4 v'ai — 4 » i +d zs %j, ind confequeoily * ^-14. 
.r ^11, 2 = 6, and in =: »i ; which Ihew the 'tiT'cblcfr 
hero's same required to be Wdlf. 

Id a maimer eanally iogetw 
Be¥. Mr. Cmhff, Mr. GW)j 
Rtjnalds, and Mr. Tarrglt. 

MefT. r. Sirrjiifr, 7- Bariktt, E. Baf/ey, B. Brvwa^IVm, 
Cilt, 7. Caaitired, i Cumhrii, R. Denimg, IV. Dent, j. 
Miggur, f. MiUs, E. Reed, T. RobinfoH, Jltx. Ro^e, S. 
Scitl, P. Sharp, IVm. Stephnt. Wvt^ Stoker, Mrs. £. St^* 
gett, and Capt. IViliiafin nave likewife aofwered it. 

II. QtJiSTion 189 anfiaerti ijr Mnjier J. Spencer, 
at Mr. Alien'/ BoarJiag Sehel, in Spalding. 

Put BE", the dift of the heights of the waUs {= fi'jj) 
zsa; B/i, the breadth of the building 
(=ig) = i; AD {=DC) the length -P 

'of the front rafter^ (= 34 feet) ~ e; ■ 
and BC= x; then, drawing DFl 
E B, fCvr ill be-jx^ + a'. EC'^ 
•/ aa-{-xx, and, perfim. A». x (fll7) 



J. ^VBITIOKI AltfWBRI*^ ja^ 

)C)i V VrfT+xx = r-x~ • "•^ cootquently !rs_ 
, ver^ nearly; knd hence the kngdiof the back rafter* 
fily tbund^ 14*01188 ficcfeeu* 

fr. 7. ^Jdif^. T. Barker. J. Bartlett, E. Btj&j, C. 
:roti, tCumbrii, H.Curlu, J. Dalbj, R. Denins. IV. 
, R. Cibbans, Matter Jtr. O/bcr/u, Pamphagm, £. 
el, Mafter 7. P.atj (ihc propofer). Plat AJiauj, £. 
, /*". ncjnilis, T. Rabin/on. yiex. Ravie. Rnjlicus, P. 
y. If. Spicer, W. Siiker, J. Tmrtrntt, aixl Uapt.' mi- 
have alfo aofwered it. 



QyisTios 599 anfiatfred Bj Mr, Wm. Spicer 
[tit Pr,j>cfir). 

tp = iooo, r = foj, i=:8j'7jl and x = the time ia 
1 S'i debt will be greateft; then (by progrcflioD) 4 x 
ix I + a +Trx x«+3x' -+-ax =: the fum of »*t 
y payiBCBts and iheir intereft, and p + prx = the 
intof the principal j> i n th^ f ame time, and conftquentiy 

ai'^ he will then be jndebied, a max. per queft. 1b 

an* rtduced, x s: 4('ig4o36, Sic, which fliews that 
lebi will be the g-eateft jufl before the+6th payinent it 
:. AaaiB, fuppofing x, nou-, to denote the lime when 

indcBled to a the fum of gJ■75^, (the reft remainiDg 
■tw at befo re), then will i x i + "i x 7^7 + {■ r x 
•jt' +«r — ^ — frx — b (per qaeftO; " ■«' + 
— 118181- = ajoi7o, and x — qi years, the time re- 
tiL.\—Piimpb'^SUs\ folutjjo is very little different. 

is alfo anfwered by Meff. T. Uarhr, G. Coagireit, 7. 
ij. IV. Dent. R. Cibbcas, Gilfi Laoe), S. Rted, T. 
7,/;-,, ^/..v. R'K-.-i, S. S^^tt, Cipi. Ifi^iutni, R. mUiam- 

ioJ J, Toaiig. 

IV. Q^Efl 



Ttui » B;irly the faix ai the pajie qarftjon fat tha yeji 
l,to»hiibr*«erdl cooIliu^tuaM wttc ^vtn ibef«ajr futlawiD?. 
Thii folutioa fccmi id l« MIc. Fsf^ the rum of ihe )|«y 

.■.ilKlaji+» + 3 + .... .Jf=i».7+T, aoa tbtf^im, 



flOi . iLiDiti* DiAKtit. tKailtftfiiC t11»> 
IV. QvBtTioM 6qo anjviertd hj Mr, J, Addifon. 

_ It ii eafily prored, that two numbers to have the eondi- 
tioa required in this queitioo (viz. rhat the cube root of the 
one multiplied into the fqaare root oFtbe other ma? be ■ 
max. &C.) muft be in the ratio of s lo j, and crmfcqutrnty 
that if XX s the number of guineas, Tic' w>U — that <^ 
the moidoTcs ; whence xVyxir = 39-if i8 (per queft.}, and 
»x^^6, aod7'Xx^64i the Dumbera required. 

MelT. J. Ckiprh^ff, J. Dalh. B. Panel, and Paul Skirp 
(the propofer) put x and y forihe Dumber of guiDeai.aiid 
tBoidores, and s = the fum of theni both ; then will j =: 
x — x, and Vz — * x t/x be a max. {per queft.). In flux, 
and reduced (z being conibnt), x = f a: Whenccjisf^j 

and, \/f ! j*Vf z being = 19*1918 {perqucfi.)i z= i^Or 
and CDDfequcacly x^ 96, 001!/ ^64> the lame aa befoie. 

MeiT: T. Barker, G. Coushrcn, i Cumbrii, W. Dent, K. 
<:ibha>,!. Pamphavi', E- R'ed, T. Rcbi'ifin^ and Capt. 
Williawj hare likewife anfwered it. 



of the iatenfli of tKefc paymentt =: r'.i — j 4.»r.jt— ».^ 
jr. j— i + ■■■., ^..r."»'^7^n- r»x 1 I +1 + 1 
..... _.- rx = I ' + ^*+ 3' + ....7i r7'=;irxj>. 
I — 1 — j-rjf.» — /.»j — i=5r.jl — x, vthe BDoml 
pi^mcnliand theii iimiefti Kgctbcr are \t .x+ i + J r, x> -*, 
which taken ftom/ + /r «. anil tbeflia. of i he mnaindcr mad« 

a:o, we oblaJn x^v/ip + j + p^ — ^ — ^ =:V4j8i>f 
— IB S 4S-1B40B, ibe.iimc wbcii the debt U greatcft. 

Again, the root of tbe equation ^x .7+7 + jr. x' — i — 
/ — prjE:*, w jti +tfii*» — 11941 J ^ijbi«D, i* «=:Ai 
yeati, the tiaie vlwa S('?i i> due to B. 

, I'ht time wbcn ibc wli,>lc dcl>t ii jufl dtar ed, will be ike root 
•Iihii cquatioD ji.V+V+i-r.jii — a s= f + ;ri, or i> 
j.«n.i — .,«.,.. — ^ wbeie xsi ;4'Gdfi,tlie liiDc wbea 



Ho.«7- QOBBTICKI AniWtKBO. juf-^ 

V. QwstTiOH 6oi anfaerei ty Mr. E. Williams, 
Cgptain in the Rejd Artilltrj. 

By the conftrudion of the |>ropofer'< figure (iee the laft 
vear'i Diary} the foUowiog analosiet are eiident, viz. B F 
l Hm ■.:¥£.: mS '.: ZG (.fC) : cG (D^)-. tWefore 
Upi : Dn :: {B F : FC) . : BR : AE. In like manner, 
yiGtMc :: GE:eE :: E F {G C) : m F (Nti), and cwi- 
fequcntly Me: Nit:; {AC : GC) :: AE : E8. 

The demonftradoDS by Meffrs. T. Barker, If. Cole, 7j. 
Cougbron, -the Rev. Mr. (Jrakelt, J. Dalh, T. Mqft (the 
propofer), T. Upbittfin, and /f. S^/wr arc fo Iitt]e different 
- frdm the precediag, that it is needlels to repeat them. 

VT.-QuBiTHm 6oi anf-oMred fy lit Rev. Mr. Crakelt. 

CoHsT&ucTioM. Let BA (30 yards) reprelent the diffe- 
rence betwixt the hypothenufe and 
leit leg, and CA (15) that betwixt J/_ 
the hypothenufe and greater; ther, 
bt the point A, ereft the -L AD, 
meeting BD, making witK AS an 
angle of ^s", in D, and join the 
pafnti D, C: Thia done, from B 
appW BF. (to DC)=: B A, and {rom 
the p«int F, where ^FdrawD U BE 
meeis DB produced, let fall the 
J~FG upoo AB produced; fo will CFG be tb« right* 
aogled triangular gardeo required. 

Demonitratioh. Produce D^/ till it meets fff, drawn 
I AG, in the point Ft: Then, by fimilarltv of Aa, AB t. 
HF ::/>B:DFi: EB -.CF; but (by conftrtic.) fS 3 
AB, and confequently Cf = HF = AG = AC + CC =a 
AB-i-BG = AB+FC. 

The calculation from this conftruftion is ei^iremely eafy, 
whereby ihelength of rhe tree'i fhadow, at thegiveo time, 
conieaout = ]6yards, and eonfeguently the fan's altitude 
r:ao° ia'13'; whence, per fphencs, the latitude required 
is readily found to be 37" a' 38* fouih, &c. 

Meff. 7. Addifun, r. Barker, J. Bartlett, J. Chibehafe, 
W. CeU. * Cnmbrii, 7. Dalhy, R. Gibhrn, J. Haseock, E. 
ParNel,lV. Pearfin.E. Reed, 7. RoHnfin, Alex. Ro^t, W. 
^S/icer, IT. Sletcr, J. Tarratl, Capi. mlliams, R. WilliarK. 




jot L*BiE»' AiAKili. lReUi>i/9ii2 I?J* 

Jin, and J. Yguis have s^reo ingenuius algebraic folotioiis 
tail. 

Mr. G. Ceaghrin obfeires that, as the excefs of the hy< 
pothenu/e above bne of the lega is double its excefs above 
the other leg, the fides of the reoaired triangle are in arith- 
metical progreEon; and from t&eace derive* everf thing 
{without algebra) Deatly the fame as above. 



Til, QoEtTi ex 6cf3 at^-wertd fy Mr, G. Cougbron. 

By.the data ard properties of ajight-aogled triangle, «•• 
•\-j">= xx+jjll'.X aaxxjj, and x'jr' = xx^^yy^X 
a*j)i X*. Subftitute zxx for jj^ and itspoweisin the fitft 
equation, and it be comes x'° x a' + i = *'" x 2 + il' 
w *«e; V z' +1 — z + i" X aaz =0; which, divided 
ky sz X z-t-i and reduced, jpfej zx +—^ — i+aa » 

3 + - +■ 1 — »«« ~ o; or, putUng, r = z + -, wr — 



^ — .^, whichpnli^ac, and then, z + -- being =i 2e, 
t will be found = rf: v'^V— i + 1. I^My, from the ft- 
cond equation is had z'x** = x' x s + jl* y as^j :? x 
E= z + it* X — J which. a« B is now known, will Ilte- 



The fotuiioTts given by the Rev. Mr. CraktU and Hr. 

Catuitb tche fropL.f<r) are alfo 'rcry ingenious. 



Vnmnn- 



Qjjf sTi«iis An* W>K> 




»».Cf. 



VUI. Qs^tTioM «o4 anf-mrtd ly Mr. T. MoTi, . 

CoMiTKtfCTioN. ITpon the giveo bUefUo&Iue AB de- 
scribe afegment of a.cirde to caataia 
the 0*cn sogle of the repaired tri- 
Migle, and in B9-X. AB,. lake Sn 
= tke g^sea perpend i^cuhr. BiftA <^J 
in >e, and throiigb ibe joints m and n 
draw a right line meeting the arch qf 
the faid fegment in /: Job /, /4, and 
r, a, andSraw DnC\AB\ in IB, 
produced, take BH — BC: Draw 
./£//', and ^/// will be the triangle 
re4ulrc4> 

DiHOHiTHiTioN. 'DTVwHD,mi\inttABiiiE: Then, 
becaufe (by caoftroc) AB is bifcfled in «, and DC it 
I ^^, d« is =: nC; alfo (by conftruaionj BH nt= BC; 
whence //O is | 5», and coofequently HE (=i//iJl = 
Jar, the ^rcQ pci^endicular, by conHruc. M«re(ner, be- 
caafe the giren Hn^ AB it -L. HD avd bifeAs it >t E, (ht 
^EAD =EAH; and ^/^ is ^ the given angle, bT 
conOrnaioo. ^E.D. 

Blegaot conflruAipiis to tbis qaeSion have ajfo been re* 
cei»e J from the Rer, Kr. Crahlt, and MdT. (7. Ceughren^ 

H. Curlii, J. Dalby, P. Cterge. and >V. fVales. It » 

alfo anfwered by Mef. 7. Barif, J. CirpeA^e^ ^ie^, 
Rrwe, and iV. Spicir. 

IX. Quiff-ioM 6(i%an/m)tnd if iht Rev. Mr, C^ketb 



Let ABC be the reprefentation ef any upright coac; 
ADEA that of any elliptic feftiom 
made therein; Ac ^ EC = the femi- 
traafverfe of fuch ledtion; Dr =; cf its 
ftni-copittgate 1 Fc a.uY other Icmi- 
diameter; CHI, Koi, MfJE the 
diameters of three circular fefKons 
cnade by planes polling through the 
point! D.F,E, and EO a parallel to 
the axis of the cone, BP: Then, by 
GmiUrity of A^i Lo: le a Ee-~e9 
iE») ! Ee, and Ko i Gc :■. Ec-^c» rf- f 
(,A«) ! Ee {Ac), and coafeqaently Lt 
X A0 = (by prop, of the drdc) Ft* ilcyiCe or De'* 




>te Ladisi* DiAKiit. IRat/i^n'} mo. 

£<■»—«» :ff», the jrincipal. prop* of ihe eliipfc: Bnt 
IJ<* ot JcXCc=: [by fimilarityof trianglea an d the nature 
•f walfch) le XMJVotEfifs le X HO-HO-^ iOi 
^HOsiHO' + HO-)CxOI. and Re* =01' (ci/'J + 
■«O»+W0x»0/+£0»,andconfequeinIv£c* — Oc* 
= 07* + EO* = £/», or Be' =Ec*—Eht Where- 
fare £*» X /#» =: i)f» X £<:» — /)<* X co* = De* X ■ 
5*' — Ee* X c#' + ff/" X CO*, or, by addiog Be* X 
*<• to both, Ee* X f e» = fTf* X Dc' + £/» X ca' : 
WhcDtt, at a £iiular equality wtH obtain for all the oihei 
poioit of oTtbecurTc, DFE; andtbegrtater cd* becomei 
the Breater-will Ec* X Fe* become luLCwiTCi the truth of 
Ac prob. is maoifcB, 

UcC T. Ba-ier aad J. Dally hare tiUo demonfirated il. 
X. QvtiTioN <o6 oKfiutred hj ClertciU' 

Joio Ihe poiiit* B. If; D, C; and draw ESJ-DC inter- 
feaiflg JB ID S: Then, per fim. As. " 
DA '.AO '.: i^ : DS — A9. and ^ E 

BC{=DA):By :: ES'.SC~B^ 
«lid coaTcqacnilv /)^ X 0^ : .^f? X 
By'.:ES^EStAk,ViB^-=E^ 
(by propeny of the arcle): Whence 

%A0 X BV 1= '"'^i /. ^^' ) = 
^5^^^, becaufc . D^» <= s^Af- ) 

ss ^*» (47 Euc i.> Bnt 5^ : DC{AB*):: E^'. 
ES* (per fim. As OEF, DEC), and confcquently OV* 

{= '^''Ys^^) -*^OxBy{=iAOy.0B-0y) 
ssxAOxOB-tAoxor-, ■.■ or* + *AOxoy= 

%AOXOB. and AO* + OK' -hz AOX 0^+ OB* = 
A O*-*--iAO XOB + OB'; le, A0 + O*^'' +0^» 
= ^(J+()AI», or ^f'* +S0* =AB' 

Deoionftrationi of this theorem hare alfo been receiTed 
from Mein r. .^//m, r. 5flr**r, 7. Chipehafi, G.C»agin>i, 
the RcT. Mr. C«itf//, 7. D«/*7, P. Gtorgr, R, Gibhiti, M. 
Halls, the Ren Mr. Lavijin, Phi Minui, T. Robiitfan, 
W. Sficer, the Rev. Mr, WHUtt, and £. Winiamt, Csp- 
laia IB t&e Royal Aitillery. 

[;;„i,Ki;,Coo*|^ Qrii- 




K0.(7* QvlSTIONt AllWBKIO. JIJ 

XI. Qv E t T t o N 6oj titifiuertd ij tte Rev. Mr. Liw£ca. 

CoMSTRoCTioH. On AS tbt giTcn liiie, deferibe » &£- 
ntent to coatain the giTcn 
a.og)& BifeA the ctrcum- 
ference in D, and join 
j4, D; D, B : Continue 
HB liilBE equals BD; 
then, driw j4£ cutting 
the ctrcomfereoce caaa- 
naed in G. BifcA *8>iQ 
ihe drcnnifereBce ADG 
iiiC,a.r\i}oin AyCi C.B; ■ 
■ e CB till BF 



^uals CB ; then join jf, F, as J I fay ^^f ii the triangle 
required, whofe perpeodicDlar C^h a maximum. 

DiMONtTaATioN. From C let fall CPA-AG, and it 
will be the greatelt pcrpeodicalar in the fegmeDi ACG. 
Bnt C^'a lull {^eater, beifaufe the locus of (be remaintng 
angle of the required tiiaiigte (viz. EFf) is a circunfcrencc 
finahr to AD B, to which AF is a tangent. 

NOTi, If the perpendicular be given in maenitude, the 
fame conftruflion may be afed: and if P» be fti off on PC 
equal thereto, and through 0, Ded At»vin\ AG, the points 
D and d will each gire a folution to the problem. 

CoxiTimCTioM /« the /ami fy tie Rev. Mr. Crakelt 
(,ie Pr,^,/.r). 

Let A3 he luppofed the given line drawn Iroih the un- 
known angle at (he bafe to 
the middle of ii» opposite fide, 
nnd having produced it to C 
fo th» BC may be s= AB, 
dcfcnbe upon BC a fegment 
of a circle capable of c( 
iag an anfde — tfae«' 

« the bafe, and a. 

tangent thereto AD: Then, 

Jrawing D C, through ^draw 

a parallel thereto to meet DB 

produced .in R, and Ht^^AED, formed thereby, will be 

that icquircd.^ 




its tA>tBI* t>IAKIIl. [RtU'mfiH} Zf;9. 

DEMottsTRiTioN. lUellDe yf£ being | 27f, theu^e 
JE B will be = the Z t7/)S := the girea snaje at the bale 
(bv conftru^on). and the A* /IBS, CBD fimilar ; whence 
■AB:BV:t 8E:3D;hMyfB = BC (by conftroaioa); 
wherefore BE = BD. ^d, that the ferjpend. EF will ifl 
this cafe be a niaximun), is very plain, uace in all other 
(polBble) cifes the line JiD will cut the fesnent BDC in 
two poiais, and fall nbarer the point B, aid ctmfcqueaily 
not gite the ~1- J£r <»" icsdoubla, £f, a.niaxiiniiiii> 

ScHOLiVH. Ifit was required tbtt EB SbxhUAYx to BD 
is a given ratio, or that the perpendicular inltead of a 
Biajumum Ihould be of a given m&gmtttde, the coaltmdioa 
would be the fame very nearly. 

' Thii qne^oa i* aifo folved in a curious maaner by the 
)Ut. Mr. Wildherei and the conflruaions by MeHn. G. 
C»aghrtn and T. Mofs are not eiTentiaJIy different from the 
prending, except in their ibiOly demonftratiBg the ^- 
peodicuUr to be a isaximuoi. 

XII. Qy • 1 T 1 mSo8 «a/ww?^ ijr /i* flw. iff r. Wildbo™. 

. If Mh =: EH', Kt will = lE/T, ani (per conici) Kt* 
iHL. onEHy.EH :: AC* : 

HCy: ffS = ■~^. = *s ioche*} 
and in like manner is f«and lU = 
9 inchei- Alfo (per Hcwton ; Princip. 
edit.opt. p. j)9> 33°. JJO the time* 
in which EIJ and I\H may be emp- 

Ued will be = and 

"°^^';^''" rjp=ai,dj, ,h= 
difference of which is evidently = 900" (the time in which 
£/,is runout at y/J per i^ueltion; whence SF=6%aii, 
ftnd the content of ine cylinder aii7'8i6( cubic inches. 

Anfiatr t» tbtfame hj Mr. T. Allen. 

, Let CEFD reprefeni the cylinder, /fthe hole, and HJ, 
ffB the fpouting water, when the fnrfice occupies £.F and 
JG refpeflively. Upon the diameters EC, IC defcribc 
Ihe femicirdes EtC, JcC, and draw ecH^BCi Thm, 
itis wcU known that the horizontal dittenca AC, BC, ef 




Hie fpandtig ihad, tri TefpeftJTely ~ ix cff wd %x fff. 
Therefore.TioccfffaDdc^aregjveo^a'iatid I'jfeet re- 
JpeaiTely,^/^ and Ware earilyfound=fo83jSc. and o*75 
fcei : Tboreforc Cpt *hc hel^t of the cylinder, is =: yoSjj 

&c. fen. Put now, EN=:6,F=:'oooosts*iS the area of 

the orifice in feet, / — iSA-, t = time of emptying EFGI 
vLtli thc£rI{or greateft vdociiy, IH=. c, £/=i-y &<:. 
:= ^, the {pcca time 90iy = 0, p = '?Ssi97t and fff (the 
diam. of the cylinder) = jr. Tlieo.perEiiierCMech. i edit. 

pa.iTj.rfv'sA*^^''**; "-• '— fZrJr ' '***'>?" Eraerf. 
_,' ... ^pdx'i ipdxxy/e - , 

PIuK. » ediL ^ f J,, p^^- -Tv^nr = "• *''"^'" 
Ac. 

Ingenioat anfwcn to tkii qosftioBliaTe lUbbeen receiTcd 
from Meff. 7. Addifia, T. Barker,' J. Chipcha/e (the pro- 
poser), IV. Cult, G. Cau^nn, sad the Kev. Hr. Craktli. 

Xlir. Qij»(Tio»i ^09 ai^wertJ h Mr. W. Wales 
{ibe Profxifer). 

Pkojection. Sefcribe the primitive ABCD for the 
«qua[dr. iud draw 2/) for die me- 
ridian; frwn A <et off 0£ = }thc 
xrc of the eouator {uffed OTerin tU 
Diiveo in:erTal, a^d joia P,Ei Dc- 
Kribe the horiEon ACPC interfefl- 
ing PE in F; iheo, from./*, the pole, 
as t center, throng^ F, defcribe the 
parallel of declination FGH, itliich 
Ihalt be thitof the Itar required. 

Demon sTtATiOM. ft is a Ibing-too 
wdf known to need denonftrliMg 
here, that ctrv pfaxnonieoon wh'&cever changes its stzi- 
ntnth the fafiefi po&ble i^hea on the meridian, and with 
equal Tddcitiet at ec|ualdi(tinccs therefrom; coDfeqtieti y, 
the change to aziouth will be the gteatcft poJEbJe da.-jng 
the whol^ oT^ny^reD interral, whca the jAgenomed <a a 
on the meridian pfccifely at the middle of that interval, or 
v^enthe kmidiilrDalaM jD£,' timed iata time, i< = | the 
giTen ioterraL 

ScHOLiirDi. n it jtaabifeft tluf vhei) the^nnletetril 
exceeds tihoirt, the dddinationwillbe of tfae&iMnam: 
with ihe latitude, hdx af a comnry name wtien the intdrral 
is Ws. _ 

Diary Mlh, Vol. 01. IE « < RiKAax* 




ii4 tiniiV Di*»iEi. lR^i^Bii2 JTJft 

RiKAtK. It mny at firfl fidtt feem to foine, as if ihU 
r.icihod of 'prtycfliuti would fau io pinicuhr cafes ; fuchai, 
If it wai rLquired to fiod the fan'* declination when hit 
change ID azimuth WM the greatell polfible in any ^Tta 
tituc, reckoned from bis nCng, and lefs than the (hortdt 
.day in the latitude given : But on more mature conlideTatioo 
il)i$ will be found a nrillake ; fat in all thofe cafes, tfce fua^ 
declination muft b« the greateft pofEble, and of a diSercnt 
ramc with (he latitude, becanfc then the whole of the ^ren 
interr jl is the nearelt poffible t* the meridian, which « the 
very priocijile on whtca the preceding projedion ii founded. 
1 fcarce need add that cof. FPI : rad. ; : tang. JP (the 
^*enlat.) : tan|^ PF the co- declination required. 

The Re*. Mr. ff'iiJiere alf* gives a ftirious projeflion of 
this problem.oo ih^ plane, of the equinoctial j and .the Rev. 
Mr. Crakelt and Mr. C. Cougirea have gtvcb ujg^pibus a%f ■ 
'braic folutions to it. 

XIV. QfESTiOK 6tO ajifiuireilj Mr. T. AJlefl. 

Let AESD reprefent tfce given dlipfis, and FECPM 
fpindir, gMwrated by the revolu- 
tion of the elliptic arc PEG about ». „ 
its axis FC. Pw CB^a,CK- ^ ^ 

= y, JH —J, arc EH = x. and 
p = z'XAin; then, per comes, y ■ 

—.- t/aM—xx, apd therefore Hf, 
S L^ = rVaa — xx — d: 







*he fluit. of the Ipiodle ; whofe fluCM is S_ t/a*x* 

^ %}f .$. X cifc. arc, whofe Tad. is i and fine —,- ifis, 

a-eeneral exprtfUoafor the ftnface, citlter-of the whole, or 
«f*nY frudum of the IfunJlc : But the two firll tern? 
thereof expters the Turiac^of the por[i,oD £//V17Z> of die 
ipheroid AEBD; wlierdore it is cvi4cDt .ihat'.tlic radiiu 



ofadrde=th«fiirfoc«< ^^% f willbiameaDproport, 

rSHMD-i iEfff , ' 

bttween the furl. jEGRO > -tp^KCi^ <£G> aod- 

The Rev. Mtfll Craielt and tViUbore have like wife given 
ingenious and general foluiioni w (his queftion.-— — Mr. 6. 
Cottgbren gjies a general conftruElton to it, ana refers ti> 
pages 191 aod 191 of Mi. I&uton's Meoiunuoii for ihe de- 
mgnitrauoo. 

Xt .Q^tniam ill anfmnd ij tht Rn.Mr.WJiivAxx)!^ 

The teriM of the propoled firics being multiplied lepa- ' 
iKflly by «', x», «')i 8tc refpeftively, aod ihe" fluxio*- 




; the flueqt of wl>>ct>^ whoa » =>' i,. is- 

4 T± •btc6%s, the ium reqijlred ; ^here 

{ Ike peri[jhay »f the cHipG* whofi! fenii-axn areV* ' 
and I, and /*:= ^ of that of the circle, whole rad. is i. 

Mr, Alftn (the propofer] and the Rev. Mr. Craktb alfo 
bring out't^e f^me c'oncliifion eKafly, by iseaot of tbco. i> 
pa. 14^, of Mr. Lj^ndea's Lucubraaoogr 

The PttZB <:^tir\o».a>tf'Wered hj Mr. The. AUcd; 
. %f Si«UaiHg, 

Let DF C=i>r) reprefeni ^aoy inde6niie polition of iha 
ruler, and DiiF (=: 1) the correliKwding polition of the 
tbreM. Put AH, the diltaace of the tacit A froiu (he 
middle of the ruler, = z, HG = HB - x, and p 
5= II41J9 &c tbcn wiU FG* = /?£» ^-.rtftjlr ** 
B e » ^^ 147 



cGoo^k 



Q^tfsTioa t Answikbd* 3I7 

i§ Mnfwerid Ij tht Riv. Mr, Crakcit, •/Norih- 
Sect, in Kent. 

Te th« Maes drawn m io the precedlog diagfam, and 
r to be nwved from its 6rU polinon Fv, into tl>« 
OF, and put FJ+ AD (the length of the ihread) 
•jt — ^D=%x, DF Uli6 length. of ijie ruler) = 
■•: = Ft? = jr, and p = yi4is9 Sic. Then, by 
ri, book id, of Simpfor's Geometry, id edit. 2nd 
ic of the problcin, will be found Gti.= « + A 

_«£-**_- v?r=7}. f^= ft - - +: 

I.) — Sff+^J 

- •^bb—33, and, fuppofiog the foKd, 



>ded into tvo pirw by » Fl»ne coinciding whh its 
urdiaaK, the fum of ibe fluxion of thofe pans 



^ij _j,j + ii--) give* (when j = i) the ib!:- 

,;red=:i^=^. the folidity of a fphere, 

iraeier ii'= the leogdi of the ruler. ^ Agair, 

^ ^j. ax X aa —'ib+ >^x' reprefeniing the 

/fErifs flux. niade = o, and proijerly reduced. 



^ a, or {fince b i — — ^ 
.ti) ):» + — X = — ; and the root |, by fulfti- 

■icwi that, in the prefeot cafe, the poioTs E, ./' 
"orthat the altitude of the ciicumfcribirecyliiair 
and cooftquently that its fohdiiy is to that of ih*^ 

1 (cAid as I + — to -. ^Tlie ftvetA catlotit 

duced from this folation oar narrow Kniiis . 
omit; and Mr. G. CeughrcK'i anfwer is fo 
le Uiat it wonld be oecdRfs to repeat it- 
reret prodoces FG to meet the curve apwn in 
ling the Uft fub ftitution. and joimng 0,/aPd ■ 
J. ther eto, '/l>t >—yj - EH = HG (per 
d iPj'jVti "7/ ~ ^^ fluxion of the (olid 
E e 3 Bene- 



)t< Ladii 

(47 Ece. t.„ JE = 




X, Md j4G = X -4- X, and cotp 




io Uk prefcni calci 

ant] / Ti t (per ^e^.V— Fnnfaer, 
vhenthecxitemitirofdMniierpaifo 
the point 0, the floxioo of EA, at 
x — z will eiidently be = o; thete- 
ibre — ^xr M I — g»l~»' 4> X = o, 
BT 4« I — x»'*— xx=o;iBwWA 
equation one root, or valtw, of x 
(whidi ii thu here reqaited) it eri- 

JentJy = Vj. Wow, p x : aax 

— T-'x + ix*X'~i aax'r)ti — xiy-K ^ x : x»x - 
«*i+j«tfM— J^x 1 — »xl~* aod'^x ! ««i — 

ol ibe fiiHifc whenof OVO, lOjiOK, and /wAT arc die 
rdpefliTc r<Aioii« (/A"bfing jbe grcucft of dioare), ihrit 
■ttcnu, by praper coirtaioA aad fiibftitwioD; iriU be,f li' 

the fan of Ae twa laft of ^bicfc n^^s Ae fiHt ^« ^x ^ 

= ibe coDieat of tbe foHd required; the ratio of which to 

tlutofitscircuinftrabiiigcyliadeTWtnbcM i : ^ + -,» 

is erident from what has been detem^ed tboTTv - ' - • - 

IngeDiODs Plut Minui, you fee how Iprore 
' y<MJ he^ri i Irite etuttnt fnini whatS ffijun ibofe: 
Aod fince I'm fo hipfi^ dm truth to difiover, 
I hope you'll etteem Die, a happy true lover. 



9o.4j. Qof iTioH iAnswikbd. su 

thtf^mt anfvierid h tit Rrv. Mr. Cralielt, t/Korih- 
BKt, in Keat. 

Suppore the Itnn drawn a* io the prccedmg diagram, and 
ibc ruler to be moved from its Grit pofiiioo Fv, tato the 
poCtioa DF, and put F^4+ j^O (the length of the thread) 
z=aa,FJ~^J>-ix, DF (t he length. of ifie ruler) = 
ii, DE ~ FG =j, and p = 3'i4'J9 Sc. Then, by 
tbeo. 10, ir, book id, of Simpfoo'i Geometry, xd edit, ana 
dx natare of the problem, will be found Cv'^ a + i^ 

- "^ J-liih - •^'^^^'- *'' = ' - ' +■ 

"J - glj^^jL -f. — V*i— "j/, and, fuppofing the foKd 
to be difidcd into wo parti bj a f lane coinciding with its' 
grcatcll ordinaiCt the funi of tbe fluxion cf ihofe parts 

— 5,.t^' • the cotrea flu. whereof (— ^jj i/bb —jj 

_ i£*Vii ~jy + ^) givM (when J = h) the foli- 

tfty iequired = — — = -^— > the folidity of a fphere. 

wbofe* diameter is = the length of the ruler.^ Again, 

** — ii + XX — ax X «4 — *4 + XX' rcprefenting the 
nlue of AE, its fiox. made = o, and properly reduced, 
gi»e* x» ■\-aa—6ki'*~aa^bivi.a, or(fioce ii = ?^., 

by the data) x» + — x = — ; and the rcot ~, by fu! fti- 
ntton, flie»» that, in the prefent cafe, the poin's E, .f 
coincide, or-(hat the altitude of thcciicunifctibinacylii'tiir 
b :=«./, and coaftqueDtty that its fotidity is to thai of ihn 

generated fclid as i + 4" W -• ^The fiveriil cmlom 

cerollarits deduced from this lalction our narrow limits , 
oblige ui to emit; and Mr. G, Coitghren't anfwer is fo 
DCarly the fame that ii would be needhfs to repc:.t it- 
Mr, jfair/ Yeret produces FG to meet ihe cur»c apiuo in 
/; (hea, retaining the Ufl fub flitution, and joining D./and; 
drawiog HG X ther eto, •/bb —yj = EH =s H(i {per 
At Ewe. !■) aad AfjjV^b —JJ = the fluxioa of the lolid 
E e 3 Bene- 



3 v8 I, A D I E s' O 1 A K 1 1 s. {Reilpifiit} «7]«. 

geacrated by the revolaiioii of the fpace VDg/v about the 
axUKv; the GOfTcft flaeot whererfC^i x i»— it--jij.*) 
■wben/s:*, giv« — x i' =: £ x 8J», thex:DDtein of ite ' 



Ttc ingenious propoTcr PJat Mintu, after lifs t:urio)u> 
foluiion, makes the following remark, viz. ' 1 haie givea 

* the length of the thread in proportion to (hat of the tuler 
' as a : '/i, that the conjugate hearts may pfc.ulatc,as in 
' and Oi had the thread been jhoiter, they would^ have- 
' inierfeited ; had it been longer, they would iKit \}m 
' touched; and had k been much looser, cbey woold not 

* have had this fbrin of an heart, but would hare beeo i^o 

* bvals. Yet in all cafci tbe fulid genctaied by the Toiaiiaii 
' of one of tha curves is equal to a fpiLere. W&D& diaJDUter 

* ii equal 10 the length of (be ruler.' 

Central Anjvitr It the fame by tke Rev. Mr. Wildbore. 

The curve being generatcdbytJiemoiioa of the point m 
from D to 0, let tho femicircle 
D FO, whofe rad. is £ /) 1= i O 
= \M711 =: Cm) be foppofed to 
be generated by that of nte point - 
F. Through ine center E draw 
EF\ C'H, and then, the Zs mCD, 
FED beittg equal, m and F matt 
be ca-ten)porary politioni of the 
two points. Horeetcr, p.BD. 
JJm^zsp.BG.Bnt* + p. CD. 
Jim* is evidently — the ilax, of 
the folid generated by the revoju- ^ 

t^aai BmD3baMBD = p.BG.GF'- ■\-p..GD.GF^ 
(becaiife Bm=CF): But p .G'D .GF' ^i\K &v.^. ai \.\vi 
ipheric fcgmeat generated by the revolunon of GFD ahj«.X 
CD; whence the correfttd fluent of p.BG.GF* +thc 
£iid fegment = the Aid fofid ; but, let the relation of BC ' 
to C7i^ be what it will, when each of thera is ^ nothing at 
the fame time, the CM-refled £uent of p.BG.GF* mnSk 
oeciflarily be=:e: In which cafe therefore,- the f«gm«t 
vill b-: =: the Ittlid. Itovm aod/cTidcmlykrnreat^is 



fb- (7- Q^ B S T 1 X 5 An ) W ■ B S D. jift 

the£tnw time, iiukiiiBCfudACEacbeqaal toooduBg; . 
and, by confcquence, xht £pheie. genciMtd by F D = tbt 

foJid ganeraKd by Om D. -Which property is-aot tt alt 

^eded by jiJ^ + Am, but it U univerfal to tbe whole 
h-toiXj of curm, when Cm is a conltant quaatity> Further, 
Mnt a evidently e^iut lo t,he grcaceft diaiaeter of the SJMt 
or t(>th» of its ctrcuihlcribtng cylinder, ^ad LD =: its 
kejght; V dier&tio of dte feltdities will be rOD: iLD- 
Now, to dcternunc the folid sarwettng to a ny parricalar 
Aita; fum the center ( with the tad. i^^\,AM + Am 
acbnbc-a cir cle, -apd from A »aceatei, witk the povcr 
Ad* = i^Vi^ — C«*, defcribe the eqntlMeral hyper- 
b^P'A, BndwScre it cuts ib« cirde at A tctftJiibeper- 
peodkular Ar; Micieftlbe -i,ij, and tfarougk c draw j/,, 
which wjll bcs jUm; ior (per itigoaomO i $_ : AB : ; ir: 
•.\.Al — ^ifn <,l (Ulciog -^« = i;?.) Wtl ff / -t -23.1* = 

V ,f f» . ^?» — iff* . ,^f * = Aq^ » '//■?"' — 7.1' =tAd* ; 
But yy#» {=:»^'l —it* — He' (47 Ei>c. i.) j therefore 
^ff.v/f=:^i^, a kuowD property «F the hyperfaoJi.whofc 
afymptote is AD and power Ad*- It is moreover eWileot 
that, whien Ai a the grearetl polEble, or when i cotneide) 
with t, the hyperbola will not cut but toscb the circle, 
AL being univerfalJy the height of the circiunfcribing cy- 
Imdel- above AD; and, ia the particular cafe prppefodj. 
becaufe V'C ~ ^*'«' = i'X. ^=^Rf^AJ, i"^' — 
Ad^=Ad^, a^'^Ad^ =.it*, Ai-Q. Al^o,. 
AD is the height of the circumfcribing cylinder, kiid the 

, ratio aboM will be<proe TODi\AD or i ; ?^*'^ :: 

the folid content of the Iieart to that of its circumicribing 
cylinder. 

Con. I. llie fluxion vf the arex BmD s BD.Bm m- 
= H'G.GF±S'-D:GP-=-B'Gi.GF -t-'Akk. of theeirc. 
fe^^^nt GFD; whence, when BG and £7 F each so, the . 
area 5»j(D = c'r.-ul3r fegiaent GfD; ^erel^rc the are* 
oTthe whole circle = tbat of the carve. 

Cos. s. From what is Hicwn abore, the (blidity of any 
legineDt of the heart, cut perpendicular to the axis OOt 
IS cafily ilerind, b^g ~ the ^heric fegment above 4- th« 
«orna fluen t (^^.g'C.CF' :=»■? . GD X j7t7»+I7B'»' 

+ {pX^ + ^i:»/>C-^5'sUie&ttdgener««l 
byRyolatioo of fflfO about ^P. Co|u 



CoK. ]. I» the fame manner U will be fo und tbu the fluent 
ttSG.GFa = jJSyJE^ —JC* — jAE* X hyp. 

log. of >g[r^'jg.Il '' v/'i '• *''"* + '''^ "^^ ftgrnent; 
Cf0 b = the area of the curve £nZ7. 

Coa. 4- MCm'aam^ED, W ioagiTCB rauo n.Cm 
— ED, then will — X globe — de tohii as is ertdent 

from what ii dcmonfhated above ; and the fame oniTciial, 

property may be ftill farther extended. 
SCROLieM. The above uoiverfal propertki maybe ap* 

plied to the finding a number of fluents of very difficult 

fermi; but the fnbjcA ii much too coptoui for this place. 
Can 1 miltake the problem, nitfi the prize ! 
On wboramyLdCy'a choiceft blelHngi rife; 
For whofe concent (he [abour! and (he lives : 
Friendship, truth conjugate be daily gircs ' 

Entwin'd with love unfj>oited; then may I 

£*er guide her on toblifs;— to ecdleft jo^ 
HoTEi The inidalianTwcr the Prize Enigma. 

iDOCDious anfwer* to this queClion have alfo been receivtil' 
from Mtfl". r. Saricr, J. Chij-chafi, P. George, H'm. HarJu 
tod IFm. Se^-ell ; hutxhe. firft prize of la Diaries for thelo- 
Inrion of it are fallen to the lut of the Rev. Mr. Wiljbore, 
asd that oft to Plui Minus thepropofer. 

The Eclipfes calculated for 1770. 

There will happen ontv two eclipfes this year; both of 
the fun, and innfibie ia Europe. ' 

The firfl, on Friday the » jih day ofMa^r, at tw» is flie 
morning, viGble in America, towards the trojiic of Cancer. 

The fecond, on Saturday the tjth day of NovembcT, at 
10 in the motaing, vifiblc in the f6uUier» parts of Africa 
and America. ' J. Ki 4 ch. 

On the tSth of Angull, Jugiter will be occulted by the 
moon, according to the following computation for Green- ' 
wich Obfemtory, vii. iainierfion ii h. jj' 10", and cni«r- 
iih.jj' 47" apparent time. Rev»£k£o»(ns. ■ 



l^Aj. ■ Kiw QjMi*to»l> |i^ 

New ^if^mf. 
1. QuwTioafiiz, fy-JKr^Tho. SadJir.- 

In Whitchurch now a nwd dbth dweU* 

H«r neie^oun l!ife lier bocny Hefl : 

She Ukes to Hve z maiden's Kfe, . 

And won't confeot to be a wife, ' , 

Tho' Harry, Richard, Ben, and J*e : 

To Keily ofi a courting go, 

Abow a fcoi-e fiie for the maid, ... 

Fop, clown, and leering ganyiiiedi!^ 

But to them all 'lis Kelly's fong, 

To marry (he is yet to# yoang. ■ ■ . 

Her age and fbnoae yon will untf 

From the • ecwatioD* b^e fiihjoip'tL. . , , 

COnie anifts lay, n^ia whai 13 CufF^ 

Is Nelly old eoougt tp. wed? "^ ' 

For {hould the maideii lEay too Ibqg^ . . 

■She may farget her far'tite feng. 
•Oirm f*''^-'' =^'M*>® + *''"'* .V: T« fiua'A 
btntge ia T^ara. Ni)lj^^ fiftiioe b potwidi 

(Stcd the difference of the traoRerfe ud conjugate tta- 
meteri.oTai tS^=^r, a&d,t)\«^d^4^itk« knnhfiftbe 
gteateft infcribed parallelosrain and radini of carvamre at 
the end of lb* canj»nt» mint tee si j'sIa**, 10 tad tlw 
aid dianieteis aodrad. of oKrattvt at die utd poiob 



III. QoaiTios 614, fy i»>-. Win. Cawttfc- 

Given :.ti'Vj ;i^'4-«'n' +2^* =*,^*+>'Wi'M 
X 7i+ji+a>l* = *, aodx'4-j'l* +'x»+j>+i'/' =: *^S 
to'iadx;;^ aifAzbyiQcainof quadraeict* 

IV.QvftTioHfiir. 'b^r- J-C&ipAafe-. 

In the midft of ^e BKulcet-pIace at Stoefetoa is ereAed a 
fine columg of the Doric order, on the H4) of whichjl^nds 
>h ocQ-j feci ID tieight^ that appears [he gi'CVefl: pof^bleto 



Kperfon fthehright of whofe eycis (tfeei) fhoding at the 
aiRjtnce of jt feet from the baft of iRc wlunin. on le»et 
Sround : From wbcDce the cblmrao'i heigbt is required. 

V. QviiTiDN 6i6, tj Mr. Wmi Spicer. 
Required tfie uea «f tli'« expoDcntul ouirc, whole cqua^ 

VI. QviiTjsn fijj, ijr Mr. SamuerVitfce, 

If the Tubtiag. of « carre Se expreffed by ==~==r7-^^f 

reqsirnl ^ne rthe of the ferfu-OTdiaMc j thereof, whea the 
tbtci&i X is = 1 giren ^n^my /. 

VII. QoEiTioH €18, fj> JVfr. J. Ad^iioa- 

, 8apt>o£c a triangular prifm, whoTe length a 11 feet, aaA 
bafe a right-angled tfofcelei triangle, the longeft Gde of 
which ii alfi> it feet, to be p\ac^ perpendicularly in 9. 
fiream of water 11 feet deep, with its right angle dticAlr 
ficins the ftre«ni required iha velocity of the rtream per 
fecooa, whea iisforcaagainfl thepri£>iis = iS707ilb. aTO> 

^ Vm.Q^tr^OH $19, if Mri SMpfcO^e^ 

Given an angle A in magnitude, ai>d vpoiot P in poli- 
ttoD- IS (kaw a nghf lioaJPL.S in fuch « diredion, tbab^ 
PIS + M maj be =: /:/5 + AL, M being a given li^t 
line. {See thrjig, tirthefiluti^n.'y 

V&.Qvitnayt $20, b .Wr. Ed|W. Wil(iams» -Cr/'*'* 

■ _ in tie lioyat Artillery. 

The fame conftrufiion remacning as in SienC FcnnvV 
theorem (fecihe-laft year's Diary); it is required todc- 
nonftraKt geMneirisally, when .CKwill be a nMxicnum. 

X. QusiTioi* 6ai, *; the Rev. Mr. Wildbore, - 

Given the right line t>C and the angle />, it is propoftd 

teooetticallT to determine the poioi B (o, that it J, D.-t 

bdog 



No. 6j, ST E w Qj) s s T I e M 1. )^ 

Omz 10 B^ea ratio, ibe fiim of ^^sod ^C suiy be t 
gircD qnumy. [See tbtfig. to tbejdutie*^ 

UC. Q^ESTioH 632. ^ fie Aw, Mr. CraVelt. 

^Tcn the Tie^t 1!ne birefliog the verticd aneje of any 
-|>laiie triangle and terminating in its baf^ and tbe reAuigle 
under each'.fide and its adjactnt fegnient of i^e bafe nade 
.by the Ikid bifefting line; to conftrufl the triangle. 

XII. QutSTicm 6^3, irVI^.T. Mo6, 

If {jrom the extremities orthe.diametsr offtdrcte«.Tier (b 
ibany chordl are dt;awn, two and twoi inicFfefling each 
other in an ordinate -perpecdioilar to that diameter, the 
chords Joining the ^extremities of every correlM^ding two 
of them,, being prQ^xced, will all tnterfed tfie &id diameter 
Pfoduced in oae poiqtj .gnery tbe demoiifti:»tipn \ 

XIII. QrEiTiOM,624, i//Ifr. J. PoTcIe. 

CHven i».i* +»! .3> +j'.j* +4'.?* Sea . ...»» 
•terma ~S458t5Taii to find x; 

Where * \i the age of my partner for life : 
.A fiMtd mother, tree friend, and good wife. ■ 

5C-IV. QnasTion fijf, fjflusMiijus. - ■ ^ 

Jafl after Trading in the book of Gen^fu of .the tower of 
^abel, whofe top was to teach up to heaven, I felt afleep, 
.ftad dreamed, tlut I was got npbn ehe top of this tower. 
Wbco St. Paul's clock«iat,ondoD, beganjto Jtrikejis, Ifaw 
my own Ikadow bll oo.l^at church, and fonie time ^ter 
Jaw it quit thcj»rth's furface, jufl at the fpot where a man 
Teemed to be very hard at work. ^ I calird out [as loud as 
ij could bawl) furely, friend, tis time to leave off;' I think 
tb too, fayi he, for our da:k wants but a quarter of 7. 
This adventure happened on the Erfl of May, as I knew by 
jthe garlands on the May-polls all about the country, and in 
the fun's declination was ij" 19'. Hence I would know the 
height of the tower, :the place wheie it ftood, and the habi- 
tAtton ofjn.y ^end.aforeuid. 
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XV. <i«i«Tio» 6a6. 5^ ;»>•. Tlio, Allen, 

- t-et ADBhta. ffvei. fcmi-dKpfc, €mS z drcular ut 
^fcribed OD the center A 
wUb the rad. AC = the 
j=mi-cooJB8»«' »** fuppofe 
the riglrt Inic j^nVw emitting 
the circle in w and ihe el- 
iipfe in M,ta rewlve abMt 
tjie point y^, until it coin- 
tides *ith AS. Let, »llo, 
^Mf Pit be drawn perpen- 
dlcultr 10 ^£ in the pointt 
^mA P, sad OB Ph (pro- 
duced when neceffary) 1« 
Pr be tikMi ahrBryjay*-^- 
then, whiHt the pwnt M 
defcribes the- femi-elliptic, 
arc ADS, the pomt r wll dercribs tlie cnT*'e line ArG, 
It is required. to 4eteriwnc the CQntepi.of thefolidganf- 
ntcd by the reTOlutltni of the faidcur? e aboui iti 2x.it AC 




Tie pRiiK QorsnefM, •?» tie nn. Mr. Wildbore. 

A lady'fent her ferrWit -io i we!I fimows frfr hs excellent 

water, vho.filled-the bucket, and drew it i)p very uai&iroily 
and fteidiiv; byt when the bottora armed' at Taiid, foBud 
that the laft drop of water was ronning out of it; forforae 
Vinlncky boys, had-bbred an' hole_ ther^ini "066105 inch dja- 
ineter. Heace the time it was in drawjag gp is required, 
the diameter and depth of.the'bdckttbeiiig each of them 
one, and the depth of the well to the furJiRe of thcwater 
S) feet. ■ t . 
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No.«l. QjfisTioHs All tw IK fib. t$s 

1771. 

^eftions anfwered, 

I. QuBSTiON 613 anfmred fy Mr. Woi. Wilkin. 

pDT t = 1J900 md B = &54jo <oeoooo; then, fitrm the 
ift equation,_;=<i + x' —*»''", which value rubnituMd 
in the id gives a* 4-a-hx' ~j''T=:i + a4,;()_^,)». 
From whence x is fouod = }o, her age in years, and thence 
y = aoo, her fortuac in pouods. 

In this manner, nearly, it is alfo anfwered by Mefl*. 7. 
Barlhl, a. Cougbron, Curiafui, R. Dening, J. HcUings. 
J. Hesber, }\xn. Pamphagus, £7 Parnel, E. Reed, Wm, 
Rejnaldi, Alex. Roive, T. Sadler (the propofer), 7. Siad- 
geu, T. Smith, IVm. Spicer, Mich. Taylor, and 7. Tantig, 
who arc all greiiiy furpriled thit Nelly ihould uiink hw ' 
felf too young to marry ! 

II. QuESTioM 613 aripwered ij Mr. Wra. Spcer. 

Let X =: the femi-traofverfe ; then will xViatfae lengtli 
of the greaiefl iafcribed parallelogram, and (by an. 71 ot 

^mpfon's Flux.) - — - = rad. of currature ai the extremity 

of the conjugate diam. whenceCputlingir=: 3-i84iO ■ ** -^ 

= x*/i — a, per queft. and x = »o: Confequently the 
tranfverfe diameter = 40> the conjugate = ji, and the lad. . 

of curfat«ie=:aj. 

Much after this manner it is likewife anfwered by Mefl*. 
7. Addijbti, 7. Chipchafe, G. Cougbron, J. HtUtngi, Pom- 
piaiuj, E. Pariiel, E. Reed, Tht. Rahinfm, Alex. Ravit, 
/'.Wrfr;,(tbepropofer), W.miiin, V)A Ja-Taunf. 

Diarj Math. Vol. HI. F f III. Qvi%. 
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III. QuE«TiOii 6n artfoif re J fy Mr. Geo. CoQ^hrotk. 



j(> +j|> + a»" = ii> • theO the given equations will be- 
come « + « = <!. u'w — l',xadv + w = c: Take the laft 
cquaiioD from the firft, and a— if = «—*, from which and 

the ad equation » is found = { X v'.j — c'' + 4i +« — (■, 
no = { X ^^ — W +4^ — g + t ^. and fro m thence r (=: 
« — u) = i X ■i+c*- *''fl — c'* +4*; whencq'K's + 
,.S + z>i (=«T), xi+jpi [=r^) and X' +Ji> +z' 
(= •ui'^) ;iU become known, and from the id and jd ofthefe 
equations z = 'a)T— r»l ; whence k'I+j''((=iiT — z'^) 
alfo becomes known, which put = r and i' + j' [=: wt) = 
a/, and then (by quelt. joip. 63 of Simp. Select Exerc] x' 

• — >i will eafjly be (bund = » X Tir/"' +f/*'* — J'*^ 
(fuppoling X to be greater than^) which put = %d, and 
then X and/= 1 -^ dY^ and ~s — d^ refpeiftiTely. 

In this manner, exceeding nearly, it is alfo anlwered by 
the Rev. Mr. Crak:ll, Mr. OaTnilh (ihe propofer), Mr. Tho. 
Rebin/en, of Biddick, and Mr. Wm. Spicer. 

Mr. Mish. TayUr has alfo fent a folution to it. 

IV. Qoi»TioH 6t$ anfiofrfd i) tie Rfv. Mr. Crakelt. 

. CoKSTarc. Take, y^fi — ji feet(the dirt, of the obfercer 

from the column), and in an indefinite per- 

pendicuhr thereto, at the point ^, the dilt, 

JiC= S feet (the length ol the urn): Bifcl 

JC in D, and take ZJfi' = DB ; alfo take 

EF^JC and ^G = .(Ifeei, the height 

of the obferver; then GF^mll hi. ih; re- 

qiured height of the column. j^A 

.De wokst. S ince BJ^= zBD* — ^O* JT- 

y.BO~'i^i:{brna!iiw.) = EA><EC = EJx^F.n 

cirtle 
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circle defcribed tbrougli the three points F, S, B will have 
the line AB for a tingent, and by Simp. Algebra, p. ni, 
ad edit, the line FE will appear under ihc oieaiett angle to 
■n -eye at B, and confequently F.4 4- -?6 or FG will be 
the perpendicular height ui' ihe colkimD.* 

Upon this principle it is alio anfwered bv MelT. 7- ChiP' 
chaji (the propofcr), Gc^nini, J. Hellings', E. Reed, iVm. 
B^jn-Jd^, Tbo. RobinPin, AU\'. Ra'we, 7. Spenctr (Difcip. 
T. Alien), W. Spiccr, and the Rev. Mr. Wildiire. 

Mr. OfD, Cough'ron gives an Ingenious conHruflion to it, 
founded on arti^j ofRowe's Flux, jd edit, and from ihenca 
calculates the height of the cotuinD required = ]j'o97ji &c 
feet. 



V. QusiTiON 6l6 afifroered hy Mr. J. Spencer, 
Difcip. T. Allen. 

Put z aod a for the hyp. logs, of x and b refpeflWcly, 
and then «*» = ^. ztii} = a~*'z* x' % whence jx^ 
o-^z'x**, and the Suent (by art. 341 of Simp. CIux.)i9 
7i»~*x' Xs* — 4z + w=^hearea of the cuive requited. 

And \a thii manner the aoTwer Is alfo'giTeDbv Meff. y. 
AdiifoTi, G. Coushron, the Rct. Mr. Crakell, Meff. E. Parneh 
Tbo. liobinfs», AU<. Raw, Paul Sbarp, W-.. Spicer (the 
propofcr), IVm.mikiit, aadihe-Rey.MT.midtare. 

VI. QuisTiQH 617 anfwtredij Mr.CtO. Coughros. 



, and, taking the cor,red fiuenti 



, at ihc bottom of 
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^SpXhyp. log. of «+ Ax hyp. log. of ^_ ^y + — 
X Jv%'i+fll — M' [where JV= ihe circular arc whoft 
fine il - ; ■■ ■■/ — i—"^— to raA i, r = rfTaod ^.Tlfsthe 

hyp. logs, of and. — ■ - _ refpeflively, fa 

am. ji) and .1:0 of Simpfon's Flux, id ^dit.]; whence the 
valueof;' Aay be determined lei that of k be what ii will. 

The Rer. Mr. U'ildbere folres it thus, viz. »'= x. j ■- 
(per q«ftion) = ^-^ - ^^-^, = j^^ - ii X : 






■- + ~ 



- [i«ittiimff=irf''"and t~x+\d'^),thecQntdt 



Siieiit of wbich iijisj Xh-L^ — t- — -Xh. Li — ^ 
— ~><h.].irfT — x+-^Xh.l.« -t-;/ — ^Xdr- 
cular ftrc v^olc tuio. i> - to rad. i -^ — X clrcolar arc 

^^ € %C 

ung. — - and rad. i; which, placing 1 for x, ^*es what is 

repaired. 

The Rev. Mr. Crakell and Mefl". jIUx. Rovm and S. Vtiice 
((be prapoftr] have likewite anfwered it. 



^"■^Vftl^B.. 



So. it, Qj3 tsTioMiAmwikiab 31) 

VII. QoKiTiON 618 anfiserid hj Mr. T. AJdifon 
{thi Prop.fir). 

ABC reprerent a fedlon of ihe prifin paralkl to icseiw's. 
and BD and AD be parallel jnd perpen- 
dicular 10 AC refpeaively; then, the „ 
Dumber of fgrcing panicles of the fluid "" 
aibng upoQ the fide AB, Beiag ai BD, 
and theit force a^ the fquate of the line 
of the angle of incidence BAB («•), 
by mechajiics, the whole force upon the 
two fides thereof, AB, BC, will manifeJUy be = half that 
upon its bafe AC (fuppoling AC, direftly, to face ihi 
itream) : But, putting v — the velocity of ihe water (pe^ 
fecond) reckoned in fett, and j = i6tt feet, the force 
againit AC is =; - ■■ ■- X 6i"jib. Av. (per prop. loj of 
Emerfoo's Mechanics, ill edit, a cubic foot of water weigh- 
ing 6illb. Ay.); therefore X6i"j — the force agai'nft 

ABC=, 387C7ilb. Av. perqueft. Whence p = ji'6oo8 &c. 
feet, the velocity of the Itrtam per fecond, which •asre-. 
quired. 

Upon the f.ime principle, and in the very fame manner 
nearly, the anfwer is alfo gnen by the Rev. Mr. Crakelt and 
Meff. J. BartUlly J. Chipchofi, G. Ceugkron, J. Speitcer 
(Difdp. T. Alltn), and S. Vhce. 

The Rev. Mr. WiMtore has alfo favoured as with a ai« 
riouj folution to this qiieft. founded on the principle, that 
the eScA which the prefTure of the ^ater has to move the 
prifm io the dire^ioD cf the Itream jhall be equal to that 
cf a weight of 3S707»lb. Av. from which, and the confi- 
dtration cf the aflion of the back water, he proves that 
the effcft of the prtffnre a&ainft low-arched bridges, in 
time of flow's, fuch as thoie made by Mr. Biindlej for 
conveying his aqueduffs over- river*, is not fo great as is 
comfnonly imagined, not vaiying according to the depih of 
the water above, but nearly a* the fquare of the difference 
ofthe^epth above and below the bridge 1 Alfo, thai the 
arch ought in this cafe to be a paraboli, that fo it! widili 
tnaybe everywhere proportional to' the quantity of water 
which is to be difchart^i^d through it; for the water runs 
with the greateft vilccity al the bottoiti, and when the 
opper pxit of the atch is choiked up with hay, ice, &c. if 
F f » it 
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it be thus formed it will difcharge the tnoft water when la d 
where there is the greaieft oeceffiiy for it, &c.— bat we 
caonot fpare room for the folutioQ at prefeot. 



VIII, QuiST. 615 anfiDtrsd fy lie Rev. Mr. Wildbore. 

tf the conchoid rntcr reTolve about the pole P upon the 
(iTert line y^SN with the given lioe or 
m..SM-M, v\\PM = AL-fAS. 
n will give the pofition, or pofitioni, 
ofPM required, with much more eafe 
than any folid conftruAi'.u- derived from 
the following 

AtrALtiis. Join^JP.anddra 
serpeudicular and /'^parallel i 
Put AP - a, ,AW= b A^ ~ g, Pfy 
xd, Ai = X, and AL = ?; then, per 
fim. triangles, i — y {AlV— AL) : d 
! X (^5), whence x = -r^-- Alfo, by Enc. 




eenidi*ieOT o fthequeBion , x M- j— ^ = v'a^g + xx — agx; 

redu ced, jii-KZ +jytf+^.j^+jytf^+jJ^^+^'-a'-Jf^ 
.J + tf' — iW».i == o: Which equation not beiRg of the 
kind mat admits of redufiion by any of !he methods of di- 
TUms, except in particular cales, it (hould feem as if the 

problem could /lot generally be reduced to a plane on^. 

Hot the roots of tte equation may be found with great 
' facility after the manner of Kcwtao and Leibcitz by mcani 
of the Ebove raechanifm. 

Mr. G. Coughron\ folutioo Is not effentially diiTerent from 

t^is.'! He alfo fhews, by way of corollsryi that where 

the point P coincides with L, the cubic reduces to a Craple 
equation. 

' Tt is likewife anfwered by the Rgt. Mr. Crakell acd tAiW. 
% HtUingt and AUx. Rime. 
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IX. QuKSTioM 6zo anfmered hy tit Hcv. Mr. Crafeelt. 

CoNsTROC. From the rertices, D,C, of ike giTeo per- 
pendiculars, AD, 3C, to the middle N 
of the femicircfe ANB draw the right Jir j,-- 

lines DN, CN, and the part,. OK, 
which they intercept on the diameter 
AB will be the maximum required." 

Demons TRA. For to any other point, 
E, of the faid femiclrcle draw the right 
lines DoE, CvE, and from A' and E 
Jet fa!I ihe perpecdicutars N^S and 
EGF upon DC, and draw £c ( 3 J; 
then, by fimilarity of triangles, NS : N0j : DC : QV 
znAEGiEF::av.DC, or, by taking iFe refla ngles of 
the correfponding terms, NS x£G ^TTT+TSx c^^ 
N^XEF=IVc + c^y.cS :: ov.OV: But TvTTT^ 
X cS is greater than Nc + ci' X c^ wherefore O^will 
be greater than ev. 

Scholium. Whatever ihe fegment j^ATff, and the lengths 
of the pei'pendiculars AD, BC, are, the cooftruftion and 

demorilt ration will hold. good. 

The demonftraiion by Capt. Bdiu. Williami (the propofei) 
is alfo Tcry curious, and purely geometrical. 

Tht Rn. Mr. WUdbore"/ Dtmanjirathn it thus, viz. 



vident 
t'lat the higher the point e or_£ ii 
t^ken above i, the greater will ei» 
or OF be;- through f draw a rij|ht 
line parallel to DC, in which take 
«ny point F; join FD, FC, cutting 
Alt in raBd/; Comnleat the pa- 
rallelograms DG, TSH; then. Ft 
being ±2 6"//, and PCi^toFeS) 
common {to the As CG H, CFe, 
D Ff) B I will be =: /D = ro, aod adding «/ (common), rj 
will evidently bosscV; therefore 'lis manifeit that O/willi 
be the Kteatcit at the veitex, and the fame at eqcal height) ' 
above DC, \t\ghta& ilie curve ^r£ be what they wUl. : 
Mef 
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Meff. 7. Chipchafi, G. Coashraa, J. HelUnss, E: Parnel, 

T. Robinfi", Alex. Ryive,.f. S/fencfr (Difcip. T. yUlm), 

W. Spietr, S. Vince, and IV. IVilkin have likewife deincn- 

' ftritedit. 

X. QwiJTioN 611 anf-weredhj Mr. Sceph. Ogle. 

CoNSTRVC. Mjke the Z CJU/ = the given Z /?, and 
draw CE to term'naie \n D I fo, as to 
be to />C in the given miioof j^to 
D.4: produce it (ill-CF= the giv 
quaniiiy. and ilirongh f draw KH^ [1 
DC mieiing D I la H; join C, H. an. 
draw fitf to terminate tlierein fo as ti 
be = £f ; then, drawing CD, BAl to /J—i^- 
EC, CE r-ilFeaively, ilie tiling will be 

Demontst. Produce A8 to meet ^^ In K% then, per 
fiiii.itiLtngk-s, £F: liK{i: HE: HB):: EG : BC, whe:c 

the ar.tecedems EF, fff? being equal (by conftniiSion) ihc 
conTequents BK, BC muft be equal affo : Confeciuentlv 
^fl.-+-^6-(=.y5 + Stf)=C/', the given quantity by 

cooftruffion. The Rev. Mr. Crakelt'i conftruflion is not 

materially different. 

Elegant coofiruflions tn this problem hare alfo been re- 
ceived from MciT. G. Cou^frtn, Pius Mitut, T. m/s. and 
the Rev. Mr. Wildbore (the propofer) -and Mefl". T. Robi,:~ 
fan, /Ilex, Rovf, IV. Ifi/iin, and Ja. rating anrwerit aJge- 
Vaically. 

XI. QuEjTioH 611 Btiftvered by lit Rev. Mr. Craielt 

. (ihProp.fir). 

T;osstruc. I.ct P and ^ reprefent the fides of two 
fquarese^ual in iragnitude to 
the two given reflsnj^lts, ami 
ind a fourth pruponional, 
DC, to the given bifetSing 
li.ie, P and ^; perpen*Jicu!ar 
to which erefl CE = \ the faid 
bifefling line, and thtrcwith - 
as rad. dercribing a circle, 
draw DGEF: In CD pro- r 
duced take DI = DF, and *■ 
CD CI as diam. deferibe the 
<eaucirct« CKJ% ercfl the per- ... , 
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pendicular DK, snd hmng takCn thereon Dn = ^, dtaw 
*/, nm I to ^/. ^C lefpeflively; then with OC. Z>ff, 
and Dvi conditute the A DBC, and in Dff produced 
take HB = GF, and join the poiDtt B,C: Circomfcribe 
the A BDC with a circle, and produce CH to meet it ia 
jil ihen, joioiog the psiots j1,B, ABC will be the re- 
quired triugle. 

Demohstila. By conflrac. BD XDff= DFX DGxs 
DC* i whence the As BDC and HDC ate fimilir, and 
conrequeiitly BD : DC :: BC -.CH: But, by reafon of 
parallel!, we alfo have BD UD) : DC tt ID iCH [Dw); 
whence BC = Dl, and BCxCH := Z)/X flm = (fine* 
the /.linn is rightl Dn* - P*, by contlruaion. Tb« 
^JBD -^ICD = ADBt; v/htoce Bff (-(SF::: 
iCE = the oiteD bifeding line) bifcii* the Z AS C: Thtn- 
fon C B : If B :: DC {AD): AN, aadCU : HB t: DC: 
^B, HDd confequeotly CBxCH : HB'- :: DC* : AM 
X AB: But, by conftruflioD, t/B* : P* i: ^ : CD*% 
whertfore, ex gquo piriurbati, CB KCH : P\ t: ^ t 
^NxAB; but, from what hat been already proVed>(7A 
X CH = ^, and of coafequence AH X AB^P*. 

In^nioiis conftruSioDS to this probem have likewife been 
receired from Mr. G. CsuehroH, Gemhi, and the Her. Mr. 
midhore; and MefT. Wm. R^itelds, T. RaHnfon, Alex. Rotj^, 
iVm. Spice*-, Mieb. Ta^Ur, Wift. Wilkin, abd Ja. Tmns 
bare g^ven neat algebraic Iblutioiis to it. 

XII, QutiTiOH 613 enpmerei Ij Mr. T. Mofii 

DiMotfSTiA. Let any two (nneqaal) du>rd« BH, DC 
be drawn, interfefling 
each other in the point 
m ; ihra' which point 
draw the perpendicular 
(or ferai-cbord] FI; 
draw the radius EH, 
and alfo FH and DM: 
Then it ii evident that 
the Z FHB is equal to 
Z BHP, each being =: 

^FDm{- /.BDCy MoreoTer, the Z£S//+ Zfff* 

■^JLEFH; but /.EBH'w = /.EHB: Therefore Z£^J 

+ ZJtfP(f^5)=Z£/^i' = Z£fff; Whence the Zfi 

fceing 
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b«iog cmninon, the As EHP and EHF »re CiniUr, and fo 
H&: EF :: PE : HE, or EB {HE) -.EF :: PE: EB 
IHE}, ov(.^7idt<ii^)EB:EB~'EF[FB) :: PE:PE— 
BE t.BFi, or, alternately, EB : PE :: FB : BP: Agaiii, 
bydiviGon of ratios, EB : PE~EB :: FB: BP — FB, 
i.t. EB: BP :: FB: BP—FB; in wliich circmraaoce 
It a demonlb-ated [ree theo. i j. p. 74- Simp. Geom. ift edit.) 
that if uy two right liaes be drawn fiom the points F,P 
neetiag any where in the periphery of the circle defcribed 
yi'u\i the rad. EB, they will be in the conHant ratio oF FB 
to BP, and confequently a right line {BG or BH) driwn 
from B to the point where the two f*id lines meepin the 
periphery will a! way) biftS the aagle formed by thofe lioej. 
— Therefore, through any other point », in the perptndi 
FI, let DOW two chords be drawn from tf and D to meet 
the periphery in ff and L j then, having drawn G F and GL, 
it is evtaenc from the former part of this demonJlration, that 
XhtAFCB l=fiJj») = ZSCL, and confequently that 
(by the above-mcntianed thefirem) O" I, produced muli ce- 
ceairity meet DB produced, in the very fame point P 
where HC produced met it. . 

7tt Rtv. Mr, Wild bore's Demottjiratifa it ajftlUivs, viz. 

In the giTen ordinate FI take any point m, and draw 
DaC, BmH; and HCP meeting DB produced in P. Bi- 
fta Dm in 0, and with OD rad. defcribe the circ. F»iD, I 
which, per Euc. j. ji, will circumfcribe the guadrilatenl 
' FiiiHDnhsn,peTi.jt.the/.ffBE = ABPH+^BffP, ' 
ibc.^NEO = AEUP + AEPH, and, per j. ii, the 
Z CHB = ACDB (mDF) = mliF; therefore the £. PHE 
~Z.EBH [3ME) + Z.PHB{CDB\ <h^ AHPD = 
Z HBE — Z CDB, and ihe ^EFH = A EBH -\-AmHF 
{tiiDB): Conleqiieoily the /.EFH = /.PHE, and the 
AE being commori, the ^i FEH. H E P (per t. ji.) are 
fimilar, and (per 6. 4.) FS ■: EH (= flfil :: EH : PE; 
where 'tis manifeft that FE and R H wiil continue the fame 
wherever ii the given ordinate /^/the point m is taken, and 
confequently that their third proporttonitl PE m'uft ccntinue 
the fame likewife. 

CoK. I. If, in like manner, a circle be deC:ribed about the 

•oadrilatcral BCmF, it will appear thaithe A FCm is = 

AmBF-AHCm; ■: C Db^feas the AFC H : and it is 

ftiewn aboye that Ctfbifeifls the ACHF; v /f bifefls the 

• A CFH, and m is the cent, of the circle iafcrjbed in the 

' ^ GFH. It is cfideat likewife that PI is a tangent at /. 

, . Cor. 
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CoK. «. Becaufe f'E z BE =zEH :•. Fff : Pit :: BF z- 
BP, :■ by coriverfion and diTiHon, JP iBP — BF:: BE 
: BE — FE = iT. Wherefore if, from an^r two given 
points P and i^, two right linea m a givto ratio are to be 
drawn, difide PF in that ratio in B, and take BE -.BF :: 
BP i BP~BF; then two lines meedne any where in the 
circumference of the circle defcribed with the rad. BE, will 
be in the required ratio, which is the properly Jaid down at 
P. 33& of Simp. Alg. 3d edit, and applied to the folution of 
many difhcult problenu by that ingenious author.— —And 
«ith the fame cafe may other curious and ufeful ^ropoitiooi 
be dented. 

We are al£b favoured with Jemoo ((rations of this curious ' 
property by Mr. /. Chipchafe, the Rev, Mr. Crahll, Mr. 
C. Causbroa, Plut Minui, and Mr. Ja. Young. 

XIII. Question 614 anfmrtd-hj Mr. Cha. Hntton. • 

Fut / for the given fam of y tertns of the feries; then the 
jf -t- 1 term o r / is = x + 1~** .ik + iI* =(putcing a = a+i) 

£>.»Z — l'* =*Z* — 43*+Z' = 4EiE22— 40B+4. 



+ 4a*.-H4S' + 3* - z ;»nd, by taking the integrals, Sfc. we 
then obtain /=^ v:4ox* + jii* — j»* — jox' — j»*' 
+ 81-, thelum otthe feries propofed (= being =ri and.xs 
s — ' i) ; from which the remainiDg part of the queft. might 
be eafily determined, &c 

And by other different but inncnrous methods the (iim of 
the feries is likewife determined by Mr. G, Cauvhron, the 
Rev. TAT.CrakclL, MefT. 7. Hcllinp, E. HeeJ, Mex. Roive, 
mSpictr. S. yince. xaAIV. IVUkin: But the ingenious pro- 
pofer having, by fome niifchancc, given ns a wrong number 
(84581570*). none of them could find the right age. that 
feot by the propofer along with the quelt. in the year 1767 
being 48. 



An/vier to thefdme hj the Rev. Mr. Wildbore. 

Tbe propofud feries I'.i* 4-ii .j» +3'. 5* +4* 
.. . toxternistseTideDtIy=i' .s.i^-i * +»',«.»— 




-' +»' + I* "' — 4X i4+a« + 3* X* +il 

-(■-»> +3) x> = (by cue jdon p. 106 of Sinp.Alg, 

«d edit. Jtc.) T^'+f*' — ■riJi* — fr*' —Ax* -+-»V*. 
which foppofc = Z4sSff7ot4$* and tben x= 4S| the iruly 
Tatuable Fady's age reared by (die propofer) Mr. Po-utU. 

*NoTt,This truly ingeoioiis gentleman havingdilcovered 
tUi nnniber fo is to giTe the Talue of x a whole iiumber, it 
bappcDi luckily to be the very Dumber that g^vea x = th« 
age meant by the propofer, &c. 

XIV. QuiiTioN 62s an/ioereJiy Mr. W. Wales. 

From the data of thii queft. it appears that the tower 
ftood to the fouth of London, and unoer 
the fame meridiio, and that the fun let 
■t 6h. 45' by the time at the labourer's 
meridian, which let the arc ZPH re- 
prefent, where Z is the zenith, or eeo- 
graphical fiiuaiior, P the pole, and © 
the fun in the horizon if C. Draw?©, 
the fun's polar dilUnee, the rertical Z © 
and PLB for the meridian sf LondoOj 
and the point 3 where tbele two kit iaterfed will be the 
£tuation of the tower, aotj L that of London. Now, in the 
right-angled fphevical i\PHQ}, having given PQ and the 
Z.P, nP, the labourer's latitude, is readily found = j^» 
1-]' 4i' north ; and \( ZT\m tangent to the arc Z B ia £., 
and meeting CB produced in 7", T B will be the hei^t of 
the tower. Join T, /,, and from T, on CL produced. Jet 
fall the perptntjicular TD, and the ZOi. Twill be=:the 
©'s zenith dift. at London on the given day, whofe line.aad 
cofioe denote by r and p, the fine and coline of Z P by j 
and c, tbofe of iP by a and b, the coliue of Z./*25 

(=^0)by V, aodOt byx. Then \Jrx-DC, and — 

= 7D\ alfo (Euc. 47. xSt/DC* ■\-Dl''^ -siTC: More- 
over rC: I :: 7"Z) : fine ZOCr = fine £.5, whofe co- 
fine alfo is thence known; and (Simp, Trig, p.ji) colaoe 
PLXcoi.LB — &a^PLX line tfl = cof.P^. Agaio, 

finceTl^b the fccant of Zit; itscofine^ss?;, from whence 

its line alfo is determinable, and (per Anderfon'i theo.) fine 
ZBXCaeZJ' X cof.ZPZJ + eof.ZjS XcoC ^> = 



No-M. QjittTto»t Ahswe&bs. jjj 

cof. PB, There two values for the cof. PB dtpreffed in 
tymbolf, according to ifaeprecetiing notation, and equated, 

&tfti + - X/>i — irsjtVax + ^ + f; but oft— «f 
and /» are each =the fine of the Q'$ decKnation,Tor which 

ratting J, and j — c := n, the equation will be ^ + - s 

. ^, "^ ^ 

v»«+^; wheDce»=^^j^~^^ = j'<)413j4i. Hence . 

3'C' and the /.TCD are readily founif= J-ijaS?;^, and 
3 » 4 ; and thence the tower's height =: 7 19*87 55 radii of . 
toe ejrth, and iti latitude 19' %T north; and laftly, the 
labourcr'j Jongiuidc = jj* 19' eaft. 

Anfoier te theftmt fy tie hgcnitui Propofir, PIui Mian*. 

In fig. I. P reprefenti the north pole, O that place of the 
earth to which the fun wm yertical when 
the Ih^dow quitted its furface, '/- the place 
™ «he tower, aiid P4 that of the man. It 
" evident that at the time aforei':iid the fun 
rauft be in the horizon of /IJ. and therefore 
O/tf^po"; ©/"ij the comp. of dcclin. of 
iheruB,andtheZ0P.'Vf=ioi''ij': Hence 
'he njan's lat. will be funnd r: 35" 17' 461' 
north. Find the Z.PQM and call its cof. j, and let the 
"iflc and cof. of&Pbet and J refpectivel j-. Then, to find 
ctpreffions for the fine and coline O /^ and the cofine of /:r. 
c^<niider fig. id, where J reprefents the top of the lower, 
■4 iti bafe, L London, (' tlie north pole, C ihc earth's ccn- 
»r, and /H th*; man's place (whith is here put in the meri- 
dun of £ to prevent confufion in the diagram): Draw AL 
canii^ ibe axis CP in F, and let fall 
(-0^ ^EJ. ,0 JL and CP, and join 
C L, CM, wl.ich call r, and J I, z; 
*ioreo»er, let the line and cofine of 
ute fun's nierid, alt. at London be m 
and a i= Lf) and C D). Then AC 
= f/xz -t-.3nii7: + rr, and the fine 
ef the fC AM (=0 2} = rr -=- 
Vss -j-awi j'+Tr, and its cofine = 
' v'i 2 + » Mi -?. VrV+iw-i-t-z-r. 
Kow the ^» FCB, FAE b:ing eqo-I 
Dij/j Mjitb. Vcl. m. G s ,0 



S}l LAStli* DlAKllS. ^Ral^nfea} tjjt, 

to the fao's dediDMOO. t-.d:: niCD] : —<.FD) i'.r::4 
i—isCF.r'.J:iz+m~~UF):Jtz+dsa-ddM 

•i- r, IFE), and FE + FC (or CE) = dx.^dm-^tn 4- r 
(patlinE /j for rr — dd'): Hence the coGoe oi ZPi= 
dz + 'Jm+'jn-~ v'zT+TwT+TK and (by meain erf u 
excdteni iheor. in the Lady's Diiry 173J, pa. 8.) qm-r- 
<Vii-f i'iiz'-t-rr + J rr V ez-t-tniz-7-Vz* -finiz-^rr 
=s rrx i?B'+rf«4vr»-+' V*«a + »«'z + rr; whence 1 = 



iiui -t- s/i — iql -T-iJi X g—n, Hence tie reft wiB 

be fuuiid as fbllfiwa, viz. The hdf^t of the tover AZ — 
Ti1oi^7 radii oTthe earth ~ t^jit't^S miles, i» ktitude =: 
If* tt' N. and the man's longicude from Londoa = fs' 1^ 
jo" E. neatly. 

TNia queltion is alfo attrwcrcd iDgeaioufiy by the Rer. 
MdT. Craieli tod Ifildiert. 



XV. QuisTioK 6i6 anjvjered ij Mr. GtQ. Coagiaoa, 

Put ^;» = X. Pr (^^ =j. AC = a, CD =: *, ind 
ar'» 5^0 -.then -* " 



|'i4i6=^C,vid.Uft¥"'''**80; then will Pn' ______ 

and, per prop, of tht ellipfis, ^M.* t= i' a~* X »aj ~jj: 
Whence, by tbeans ofthefrni. As APb, A^JVt, will be 
found jr :sia6ixx -~ a* +cei:x the equation of the cHcrCt 
cf beinK"=:Ai— -««; canf«juenily fy/x (theflux, ofthe^e■ 
,flui^edfo!i^^ity)=4?^'«i***«-i•li*+7«jti'JCa8d taking the 
gii.)thefolidityirfelf , when x=.i, wi ll.be either *;-a*^*c'^ X 

3d«e-t-»f'x aa+c? - 3<»x dr. arc whole tan.is -^ndrad.i, 

or»^«'i*f~*X3fliif-ic' x«-«l -^^axh.iog.of-— --i" 

weording u i.or a is the (emi-traorverfe, &c. 

And in this manner, nearly; the anfwer is atfo mreq by 
Mr. 7. Addi/i^a, the Re». Mr. Crah/t, fAeS. J. StUitas, 
G. Httllcm, E. Parnel, and S. Vinu. , 



Coc>^l. 



jftifixer 



Amfver tt Htftat ij ihf Rtv. Mr. WilJbore, 

The figure being drawn affdJre ded in' the quell. ereA tfie 
- -L^(?= ^C^ -i-V>JC" -^C', with u-hicli, as rad.and 
- cenii 0, defCTibe tbc arc of a ciTcle, a«d join 0, P cattinft 
it in *% let fall ^l, /f' J- upon P mi AC refpeeiivcly, 
theowiIli^rCbTfim.trUnglM)='^^--^^'-OP"\ which. 
ketaufe A O*^ -hv^P* = 0P*, i t CYidently die fluent ui 
' AP.A0*.ACf-i-Ay'-%JP '.OP-* Tak e anywhere 
aright line M = »^C.DC*.OC'—AC'\"-%J0* 
.DCACr^; AiSD, hsconici. Sic. AM* = tCD*. A ^. 
'AC~^ —AS*:AC*.A0~', and, by irteaiu of fimiiir 
tri*B^e«, MTA^:: A9^ +AP* : AP*; :• A^~Pr 
^M,AP'.OP^''.Pr*{=M*.AP*.OP"')-M*y, 
JO' + J P'l' —jA O * .Ad^ + J P' + jAO" ■ 
3f5?^^» — av^P» X AO*-¥Ai"' r» and xhttm- 
' Jp? KCM ftted nonM -/P, orthefluen t of^.r/".,^P. is 
f^M^ >iAP—\ xheweAi + iAl^, whicb-vas required. 
ConotUfcr. P r{:sM.AP*.OP-* (being = -/tf X 

4= ^ AFU of the ciirye .i/rP. 

. />/!(/ Minat pwi ^£r = f, £"0 = <>, AP = z. and Pr 
— V, and Acq hadi the cquuicD af tbe curM jj!.r<7 .IQ be 
»=:af//zz K c* =tjBmzx '""' (fee ^. in the laft yeST'* 
DiatyJ. when mm~ti — cc, and is al&matSre or negsrivt 
hccardiAg as CJ> 'A the longer or fliortef fetni-axis. in the 
funner cafe, the curre ArG is tbe conchoidal hyperbolifm 
i»r an elliplii with a diameter without a center, and that 
diaaieter is a line perKndicnlar lo AC in tbe point A, and 
va afymptote is parallel to /IC; and, in the latter cafe, the 
curve is the hTperbolifm of an hyperbola with adiameteri 
its two parallel afymp'O'cs being perpendicslar to AC tad 
cqjidiltaat itoia A, and the ]d parallel to y^£',whicfa it ibe 
tangent at tbe venex of the axis, viz. A,—litt=:ce, or 
im~o, i.c. if the leari-dlipCa AMD becomes a femi- 
rircle, tbe ettrye degencrttes into a common parabola, and 
AC'n fttX a tasg. at ^ the Tcnex of the axis. The fiuxion 
•f thefolid required is tpt*l*z*z X •.— .^ ,a ^ T^ftaA 
the duent, or IbUd itfetf, is eafily found from £ineit»»' ^ ' 
&txu, &c G g 1. Tie 



Ste 1-Ain»i* DiAKiBs. l&»UinJin'\ DT 

Tie PuiZB QuHT. ^ttfvrrtdijtheRet. Mr.Wildbore 
{tie PfBfsfir).. 

Suppofe ^5 to be the furface of the water, L tbe Iaa<t» 
the bottmn of the bucket wbeo filled 
ulth water, B the bottom of it whea the 
[)an AS i) diawn out of the water, (7 the 
iurfice of the watf r in the bucket In this 
jofitiao, LSz^nl lazh^t ^i H, ^B — SQ 
=: JD = la = n, rc(>6ias — e, ijij = if, 
J = the velocity per fecond with which the 
bucket u drawn np, jiH ^110 sr, xnd 
WC = X. Then W : irf : ! ViCS : 
<j^ Va r — a jr =: the rclodtr per fecood of 
defccnt ofa colimn of water whole height 
ii CB and immcifed part SBi owing to itt 
t-wa ptcifarc, which iocrettfed by / gires 
s+J^yf%r~T^ = the re»l relocity pet fccood with 
which the water run^ out of the oriGce: Wheiefore c*a~* 



atC, and/ — (*«*■ X/ + rf'v'»' — ** = the lOrfbkite 
velocity pCF fccood, with which the furf ace of t he water at 

ceadi ia the wcU. Whence — '■ ■ — — =^ 

an — cc.* — c'rf'Va/-— IX 
the tax. of ih« ttine ofafcent from S to Cor from OtoB't 
. the fluent of which corrcAcd &y uking r and xcach~o, 

will, when AS = BOsLr = a (puitipS7= '^^JLj ~)' 

s - , the time in which the bucket afcends out of the water. 
■;— :— When it has afccsdcd to H, foppofe the furface of 
(He water therein, b = a-'X = CB, a nd^=;6'0; then, ia 

the fame manner as before, will — X i + d^VTh~'ij = 
(he relntive Telocity per fecond with which the furface of 
the \taier defccnkjs in ifas bucket at 0, and the fiuxiua of 

■ - ■ <.:n,»;k: the 



K«t4C- QjrcsTiOMi Am wiRim nt 

time t^atceot from S to i/=: thai ofdefcsot in t&e bucket 




arri*es it L (pntdng -^ = *^}, 
V*a — »«+r.hyp. l«g. of ~ 

•ttne of afeent of the bottom of the bucket fiom the-fuifice 
of [be witer til> it arrived at kod: Fram which equiLiie» 

- isd that aboTc x is TDand =: '4J5T, / = f»> and — " -^ = 

30" the "time requirtd. 

CO&OLLAKY. -^ ^ „ — =^ — r =e 44"<Jf7fi8* 18 the 

*!jn« in whicli rhi: bucket would be emptied at reft. - 

Schoi.]u'm. from the &me jSrincipIes may one part o{ 
the iheory of che curioiia whed for rnitint; wntcr upon tho 
lircr XJiiKit at Zuneli.in Switzerland Im di.ceiimfled.* 



Jngeiiio'u» 



" Thiiii ilielblotion in wWch waipropofed thit new iMinrlple- 
ef efflocni nicer, wlifcfc occibDncd'tkitJaogiltercatinii'ontiie 
litt^c^' !a«aT Mi^dlany, by tiro IntocdMid ingMioui^uiIlc 
mm. Tliin dilpu'le wm caiiicd on, liy boili pjrlic^, wltli that ■ 
Irne genclcoitD-Uke ciailouf, optnoeA, and . .-dtlly, which hjr 
done them much honour. And of thtir Teveial ingenioiii-.iirgii- 
meno, every reader it itl\ tfl avail Jilmfelf, and idupi tbai ^x\a- 
Uple irbicli to Utn ftetni to he the true one. 

I'he ahove folutlon ia gi»en On 'he principle oS the wloc'ly if 
tbevfilucnt (IreamlieMS IttcieircdLbjthu of the vtJTcluftlfl find 
we Ihxii here rubjata the Iblutiun on the iaaii^rf piinciplet iL.it 
every pcrftm tinj i^lft wbieh he pk;tfa>. 

Lefr «, r, i, n, atfd 1 denote the fa*« i]iianiiti**-»iin iIic«h'Hic 
original TnlAlioD; aEfo >= any vari^lc alt. ofihe furfjcc ol llie 
wtir m the biKkec above that la the Wll, uliile the'huckct k 
alcciidifig but 0' ilie tntcr; and t the coricfiianilin; time. 'Ihcik 
■■V^iJfjis tfarvilociiy of ibe'iffaiagflieaBi^ BBd,,'.' f>'~''V>.<^s^ 
the veloci'sy o£ ibe delbending furtue in the bucket ; ccHft^ueoily 
* _ c*V*V>^i> = Tilo^ty jlet^- vith which khc £«(*«»■<# 

■ • Hi? : '. ,-; ■. . „ :.. : *^ 



fagcotous anfwcn to tbif queflioD have alb been tf 
cei»cd trom Meff. J. Mdifon, 7*. Jiltn, T. Barker, G. 
Ctughrun, the Rev. Mr. Crakclt, C. HutUit, and Sam. Vmef% 
bvt the prize af 11 Diariei fur ihe folatian thereof i* fallen 
to the lot of tbe Re*. Mr. IKttd^rt (dtt nowrfcr) and ibH 
•f S to Mr. HitUsn. 

The Eclipfet calculated for. lyyt. 

fhere will be four cdiples thit year, two of the foil, and 
two of the anoon, according to the foilowiDg order. 

The firft n a Jnnar ed^tfe^ oa Hooday the loth day of 
April^ Beginning oh.5Sm. Middle ab. 4^111. Eiuijh.iim. 
aiut digit* cdipi«d 4" 1 8'. 

The 

tlic witn io the bucket afteiuh >ba*e that in the well; *,■ 
t — <**'* i^tix'i I* t : Jf : It-j — 1» J-* V"*'* ^ '; 
lunce I it s:^^ V*^' + Trj^^JP-^^P * z 

vifkk by lie qnE&ioa mlllie ^ -; when the l>ott«n of ibe bucket 
anivn u the fnrfiee of the water b the welt, or nhen t£e 
liHcket it jud lotally emciged frost the mier in (be welL 

Now the reniiiii^ pan of the lime, or that in which * ckpib 
ef natet will ifluc ftom tbe biKket, itj-^- ^^it by piob. t 
art. I Milcel. Mit thi*mDftbe=:-bytheqneftio[i. Adding aow 
ihii to the (bmct time, we have *- — X h. L ___^____^— 

S -^— the whole time of emptpa^. la thii cquaiiMi wiitt 

'.—! feiyai;r(iliTali)efcytheeqaatiao~^v'i^x = -),*ei 

«ad weha»el±-"x<'W = »»Xbjp.ks, —— ^II -.i w, 

** t^ — t*i»a* 

te MwWn, .-BTfrP* = i» X «wu log. ,i_y^,8^,o^t • '«« 

Vwe«cfl>4i = T-»«>T- iwd V 1-^" 7Z 4i'tSBe»f dk 
lAiUioM it^uind, m tUifrifltipk; 
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Tbc fecond is of the fun, on Tueliiay the 14th day of 
Hxv, about Sm. xfter diree o'clock in the aftetnooD. It is 
fDriliblc in Eargpe, but msy be feeo in the AtlaDiIc ocean. 

The third is of the moon, on Wedaefday the 13d day <a 
Oftober; pan riSbl: uLondon. the moon rifing at 5I1. jm. 
IB the afteraooD. EcUpfed j* %i', and ends jh. jjjin. 

The fourth and lafl is another inviiible edifrfe of the fiia, 
on Wedoefday the 6t h day of November, about fereo o'clock 
in the eveiuDg ; but may be &eii to Jtonh America. 

Isaac Tauutt. 

New ^nejiions. 

I. QniSTioM 627. ij Mr.Tho. Sadler. 

YoDDg Hodge, a homely cotrairy fwain, 
I^Dg courtsd Sa&a of the plain) 
But never could a method find 
To bring the fair one to be kind. 
Her pride is ccnter'd iq herfelf; 
She ca'.ls him clows ani country elf. 
And mimics f^ioa with an air; 
Fcr drelEng few wiih her compare. 
This charmer's name with e^fe youll Sad 
From what is underneath fubjoin d.* 

! tell the way to make her kind. 



res ^x* •i'Ti -—■ 37< { To fiod g, j, and 3; tlwir 

I exp'elEDg the jiasa of ibe letters \a the alphabet 
^impole her mme. 

II. QoisTioN 63S. fy Mr Wm. Gawitb. 



4- sz* = i, « + «i' X *' ^j* + s* = t, and ■' +z*" 
X~x +J1I* := ^, to find Xi m, j, and z by qnadnltict. 

ni. QtriiTLOH 6a9t h ^'- G- Cetii. 

If aby plane triangle be drcumrcribed by a circle, asd 
have another circle iDfcrtbcd therein, and if from any one 
«f the aogular points a ftraight Ibe be drawn to the cen»r 
■V ^c inlcdbcd or«l<r aid productd to SMCt the perijAery 



<^ 



344 LAftlll' DlASfSt. IRelHn/eiii tin, 

of itie ciTcmBfcritnngfiiie: Thenwltl ttte fuia ofihefidet 
wbicli inchidc ih« an^e from vheoce ths Itrai^ht lint 
■I drawn, be lo the ikitt flnui^t tinci fo ftroditcRl, u ibe 
the third tide of the tri:ingle it to tlut )>Hrc of the iVr^icht 
^ne wMch is pTodoccd b«yood the center of the infcri^ed 
drcle. It ii reqiulted todeMOBftrue dib geoicetncaUy. 

IV. Qva*Tioii <}Ot h ^''' ^- Majro. 

Todetermiae thelvcnsofall the'placnontheeanbwbich 
liave the faax attitude of ths ^ns wilh lOf given pUce, u * 
gif CD iofkat of (itae. 

V. QoisTMMi «3i, %• Jlfr. Wm; Spicer. 

A (hell WM dtlcbarfcd from a mortar, which to its flighf 
jail toiicbvd the top of a fttsfd<) and in ibat iecoods of 
time after fell «t the diftance of jiSirfect from the bottom 
of thelleiple: Trom whcUte the report of in fail Vaa heard 
•I the mortar jull ii iccosdj After the explofioa : Required 
the Jteeple^ beigbt. 

VI. CivitTion 632, fy'Mf Panl Siwp, 

Snppoti: t tub in the form of dte^ftam of acoramoa 
paraM^C'CODaid. whofe top dismettfr ~ 4, bottom diameter 
s:i-jt9li, aodacta(ti:=], fVtt, to Ik filled with water: Re- 
quired the time of its emptying throQgha drculai hole of 
J inch di&meicr in it3 bilttom. 

VII.QJiiYioS 633, ijt Mr.T. Mtril. 

; tlat^ng gireti tkt -kypoih«(MA of a right'ii^led titnt 
' triangle, and the part of ibe leg iiKercepted between the 
right angle andappifltwheve a perpeadiculir on ihe middle 
of the 'hypotheniflV mHtt dicIaU leg, ib dt^ecibiiie die 
triangle. 

■ , _ Vill. Qo£»Ti»ii 6jt^ h Mr. &. -fclark. . 

Requir«d ta draw « ^ns&n lise CB from Xpyta point C 
between two right lines DE, DF given in pohtion fo lerra:- 
nate in one gf^ib«ai(/7£) fa, chss drawniS dddther right 
Jine B,i irom thcpaincof terminriti^ (,B), parallel to aiiO' 
tber right line DC given, fikewife, in^iofitida to tanninatc 
In the other of them (D/^, tliediStrenceof ihi lioet, CB, 
;JiJ, lo drawn may be e^uU to a gintf right Udc UK JV). 
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IX. QyiiTiof £3$. h '^' Aff, Mr. Crukrit. 

Two of the Tidet of 2 plane triangle, toaethcr with the 
liiK Arxwa from ibe angje they inclode to the ceaier of the 
iofcribed circle being gim, to detcmiiie the uUsgu »i 
coaftraAion. 

X.QwiiTioii £36, fyVtfr.T. Mofi. 

To draw arieht line tbrougli the ^tcd' point £ in tb« 
fi4e. J f of the Kireo plane triaogle BtC meeting BC id G 
■ axA CF prodoced io H Si, that the fani of the perModiadati 
(im, Hti dtawn from the poiou of toterlcdioo li.H to the 
fiid Hie BFtiuj be c^iul to a ^Teo light line P^ 

XI. ^1 »Tio« 637, ijMr. J. Chipelwfe, 

A geotleman has a cfireft fouth-reclining dial in Iiii gar- 
deir. - tti llyle ii a ItTeight pin erefted perpendicular to the 
pUae ofthedial, at the diftaoce of iS iochea fTom i» ccnteri 
the Ihadow of which returns at a panicular time of the daTi 
for feVer^ day) ia fummCr. On the sift of June tbe area 
defcribed by the returning (hade contained 4* aa' v?, and 
tbe height of the fan abore the plane of the dial at « li. 
i;' 57* that afternoon, wai = to hi» ahitude abore the £0- 
rizsn: Hence ia requited the latitude of tbe place aodhci^t 
of the t»a that the top of iu Ihade nuy Ihew the true heiu 
of the day. 

XII. QuisTioM 638, if tie Rev. Mr, Wildbore. 

What right-aiigled plane triangle n that, the nnmetictl 
value of wnoie double area bein^fubtrafled from that of 
each of its £des fcverally Ihall leave three fquarennmberii 

XIII. Q^OESTiou 659.' ^ Pits Minus. 

If any femidiameter of any conic elliplts be lengthened in 
tbeistio of the lide of a lqt;aTe to itt diagonal, and tront 
the end of that lide two tangents be drawn to the elfipfii, 
f|ie points of con laA will be the vertices of two conju^te 
diameters: And moreover, the line joining thofe rettices 
bill be <o the diameter which is parallel co it, in the fame ' 
raiio of the Gde of a f^uare to its diagoniil; the demonftia' 
kao is reaaired. . 



fk6 Ljtsill* DiAttia. - [Af/Zt^s} £(77. 

XIV. QuEjTiow 640, Jb- Afr. Wm. WhI«. 

Hning gires tbf rnrcfentatMDOfuiyleSer circle of the 
fpherc fterEognphicalif proje^ed on a fpvea pUne, k U re- 
.^red 10 de^ribe the reprefcaution of a grckt circle wkicb 
touches the IcfTer one, aad hu 1 given arc iotercepted be* 
tween the point of coota& and lU ioteric^ou wtih foaw 
Other ^Tto grext cirde. ' 

XV. QoMTioH 641, ^ itfft Tho. Alien. 

8ii;^o£;^Jf tobe a certain fpiral lioe dcfcnbed bya 
hoif u BMMioa, bcgiiuKBE U ^t ud baring 

Ihe foITowuig property, tii. x — _— rtL,^" 

wbere jfCs CD c t, {7 J, any diftacce from 
the center C,, =: x, circ. arc AD =: z, tnd N 
Stbewiinber ukaCe hyp. log.ts ^: Rietiuited 
die Jenbtk af the faid fpiral, or tbeO^cedtf- 

• ftribfd^y (he revolfing bodyi. tthiev x 3 ibifa. 

• In ihe latitude of London what i> the deeKnarioa of tfctt 
Itar, wkbfe szimuth increit(«th the le^ palSble in two hoars 
;aftcTTt(iBg;— andon wliai day of the year does the JtiaH. 
vzimttih' mcr<»fe the moft poliUe in jwo hoars tfter ribtgi 



1773. 

I. QyBSTion 6j; anfiueftd fy Mr. H«n. CiarS. 

r' is evident from the ilt equation that^ cannot be greater 
than 14 nor lefj than 11 (becaufe x, y, and a are to be 
iwhole poGtive numbeisby the nature of the quefl. ntit ex* 
cccding 14); tbere&re ftippoGng jr = 14, xx from the ad 
s^uaiioa becomes =: i7*-i4^, which value fubltituud ift 
the 



Na..tf. Qv t STi«ii« Aii4wxKE«.~ sty 

the 3d equation, it becomes zz — i^z = — 3$i; wheiKc, 
by compleating the fquare, flrc. a = i, a -whole DUfflber ; 
coBfequently x = j, j> == 14, and z =: i, anrwering to tbe 
l«t«n ID ttt« aliphabei COB, ihe Udy'i nam^/e^u-ed. • 
It ia alfo anfwMc4 by Me (E 7. Banlrtt, G. Cttii, J. Chip- 
chafe, S. Cfa^h, G. Cot^hranjt. Denies, Gemini, J. Has. ' 
cwl, J. BM^r. L Ker, R. Malhci, Y. Nlcholdi, PaL 
fhagiu, B: Retd, W. R^jnoldi, T. Rabinfoa, A. Rovie, r. 

Mf. Timiat Adctek coadudci his folatioa vith the r<:4- 
towing confolitory advice : 

Friead Hodge, forbear to ligh or foh 
For Tuch a siie as Sulan COB ; 
Addrefs fonie other eharmiBg (he. 
That is more conplaifani and free.' 
Thb method take; perhaps you'll fiiid 
Tbe haughty fiiir wdl grow taatu kind. 

n. QussrioH 6a8 eufiaertdhy Mr, G. CoughroB. 

The two 6rft given equations being the lam and the fum 
•of the jtli powers ofx» +>' +2' and a' +z' , it will be 
found by queft. 4B pa. loj of Simp. Alg. «d edit, that »' -H 

■the upper of the double figos giving the value of the one, 
and the lower the other of ihem; thefc values being put = 
nt and s refpcAively, from the jd aod 4th equations, by 
divlGoD, &c, wiH be had « + a = c^ w"^' which call 3 «■, 
and »+j:=^i«"i which cdl »r; a nd from thence, as a- 
iove, iKfiH be fonnd a and z =r ± \/'^-i^nf * + y- * ~<'t 
confequently x* +J'* = m — 2* becomes known, which 
c»l!/, and then from it aod x+j> =: xr, x^nd j come out 

=: r ± Sf^-rsJ-r' ' H-f r* — r*, the affirmative fign giv- 
ug the value of the greater, aod the negative lign that of 
the lelTer of ihem, 

Ingenioas ssfiKrs ta this queflion have alfo been received 
from «eff. O". Cera, J. Chipchafe, Htn. Clark, S. C/arie; 
the Rev, Mr. Craiell, Cirmiii, MelT. J.-Htttint,, I. Kcr, 
f . _fl«tf, W. Rij'^'i^, Tti. Raii/ijfii>, P. Sharp, and »; 
'Spiitr. 

m.QrBS- 
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Q^uiTioii ^29 4t^-v3frtdif Mr, Ifaac Dalby. 

DtMOHiTiA. ThelineblleftiDStheZ'^ofdiepropofiui 
A S,1C hcing produced to meet BC ia S 
sod die circumf. of in circnmfcribina 
circ. ia D, let the poiiui B, D and C, J5 
be joined, and righc lines drtwii frpm 
iI,L to C the ccat> of ibeiafcribed circle; 
Llkcwife draw GE, GF J A8, v^C meet- 
ing JO. CO in £ uid ft then CE. 3. »ij 
ihe.i;D5Cbei5E = ZD^C = Zfl,5'0 
and ajfo =: ^EGD [by coaftrufKon), the 
Z5flC = /.C*>*[Euc. 4.4A ind.thc 
Z OCfl = Ae Z.S C^5, C5y(Euc 1. 11.) SD will be = 
DCm^c. t.6.)=DG, ^ndihe As BSD, iJ^Cftrtr. and 
equal; v GE=.BSi And io the fame manner Gf is prored 
to be =: C£ ; and coofequcnily, the traMzinmi BACD^ 
EGFD being fim-' and alike Hiuated, MB + MC : AD : 1 

EG 4- Cf (Ss + SC= SO : /)t?. Mr. R. M^hctx 

dcmoolt ration ii the fanic at chii exceeding nestly. 

It ii alfo demonftrated in a curious manner by Mefl". G, 
Celii W)e propofer)* J. Chipctafi, H. Clarke, S. CUrkt. 
G. Ci^iran. the ReV. Mr. CraieJt, C. Mutton, Th. Nictet- 
Jen, Til. RobififiH, J. Turmfr, and the Re?. Mr, JVildbsrt. 

' IV. Qu^STiOB 630 anpaierei hj Mr. C. Cetii. 

-. As the ©'* »lt. i» eonft. and given, its com pie men r, or 
the O's zenith dilt. wiJI be conlt. and gtren alfo. Now, no- 
thing cin be plainer than that the O's zenith diA. is always 
cqu^ to the dilt. between the given place and that to which 
the fan is vertical at the gifen time ; whence this dilL is 
gircn and canltant, and theiefore ii the point to which the 
ii vertical at the gtvrn time be found, and ruund it, as x 
pole, a circle be defctibed throggh the giren place, it will 
be the locns required. 

CoROLt ASY. Hence, if it wa; required to lind the locus 
efall the places where ihc fnn lifes orlbts atthe fame time 
onagiviDgday, it iimanifeft it will be a great circle, wtK>l« 
pole IS the poioi to which the fun is then rerticalt 

. Much aftet the firae manner thii ttueflion ii alfo anfwered 
by Meffrj. 7. Chipchafi, G. Ciughnn, the BeT, Mr. Crakeit, 
7. Dalhj, J. Hajcoci, C. Hatten. R. Mitjs (the prtHKifer). 
UUx. R)Ttf and the Rer. P.Ir. midhrf. ■ 

V. Qw»s» 




V. QnsiTioH 631 attfwered hj Mr. G. Coaghron^ 

"LeiJSB reprefem the path oFthelhell, y^Cittdiredion. 
at the CO Rimen cement of motion, EF ihc 
the Ueeple; 'and let DC be parallel aad 
BC perpendicular to the horizontal line 
jtB.^ Put FB (^DC) = ja6iT feet =*, 
the time of its dcfcn'ptioD = V = b, the 
velocity of found per fecond = 1141 = c, 
and the lime of the fhell's flight, or the 
time qf its defctibiog ^EB ar JC~x\ 
then will b: a :: x: ax~b — AB, and 

coofeqneotly x + ax-=-if = 1*' =f; ^hepcc x-=i ■* . 

a-^rbc 

fiset, /)£ = 3» xi6TT = i4*TfEc*. '^f" = 4-x5Tlo=:»44JT. 
/■Z?C=^f'X5f^^5) = 337j. and the Jleepld's height 
fE <= fD — D£) = iy3 feec- 

TA^ fame atifwired indtpenitut af Atgihra, hj Mr. 
Cha. Hiitton. 

The time in whirh found mores from BtoFw^FB-i- 
TI4* = 3»6»T-f-ii4» — Jt"; eonfequentiy the horizontal 
velocity of the (hell is to that of found as %% to 4. But, 
a« 4 + »T ; 4 J : i» — 4 — »T ; JT X 4 -i- iy = j", the time 
of ihe (hell's flight from ^ to £ or F, fo that the whole 
time of its flight ia 7'. Alfo, AF=kAB, FD^\BC; 
and, by the jiw of falling bodies, i* : 7' : : ifiiV : i6it 
X 49 = flC, and 1*13*:: ifrrr : i<it-x 9 = ED- whence 
FE {=FD — ED = irBC~ED = i«A- x »i — 16^ x 9 
= 16A X i») = 193 feet, the height of thi: (letple required. 

And in this manner almoft cxaftly the anfwer is alfo 

glren by the Rev. Mr. IVildbere, without algebra. 

It is ilfo ingenioufly anfwered by Mr. G. Cetii, the Ren 
Mr. Crakelt, MelT. ifeit. Clark, S. Clark, J. Barllft, 7 
Dalbj. f. Hajeoek, J. Hellhgj. IV. Rtynoldi, Ahv^: R^i, 
P. Sharp, Iv. Spictr {xht ptopofer), J. Turner, aaA IV. 
Wells. 

DUrj Mali. Vol. in. . H b Vt Qoec 




VI. Q£i*Ti-oii633 anfwertJfy Mr. I&ac Dalby. 

lia AGEB repteftnt the tub, ud fuppofe tbe parabolic 
<AiR0id to be conipleared. Pfct ih« wp 
diameter (= 4} s=/ 'lie faottora diimewr 
(= »-ji9g»l = ft, the depth (» j feet) = A, -fl-. ^. 
tht part of the wis Dr = n, ■jlj»:=ii, 
J=;the cime in which the lob'i rarcum- 
ftribine cylinder would empty it&lf thix>' 
die funft orifice wiib the fir» or orMteft 
vclociry uniformly aontinued, x (= rR) _ 

any TirHble nit. of the runoing waier'i 
furfaee above the bottom of the tub, and y 3 tbe bm 
fotaght. Then, by the oaiure of the cBrre, NS* = rf' X 
M + ii)~ ' X n-t-x, and by reafoni&g as in czatnples 4t I 
00 pa. 139, i-lo, &c. o f Emerlon'i Flux ioni, 2d e^- J — 
— i4-ftX V*'""' X /*V^*+7a*i; the Correa aaem 
whereof, when x = o,isj' = »/X ■■ ■ ■ . . , = 14' 4'i«75' 
theumereqDirrd> 

CoaoLLAKY, The tunn of emptying tbe tub and its dp 
curafcribing cylinder are as f to i j and if the tub ims 
tar^rtedi ne hum throtiflji on eqtuu oriike wofiM be U 

. The Rer. Mr. Wildhore aafwen it thua, «ii. ' From tbe 

• data are eaiily found ;> = ^ the parameter of tbe^nera- 
' * t Qg parabola, and the depth vanting t* compJeat it at 

• bottom = i feet = a. Let f (= 3 feet) = the depth of the 

• veiTel, H = — - — = C3 of rad. of the ofifioe, » = any 

4 X H« 

' variable height of the water above it, ji = tbe ord. coT- 

• refpooding, d sz lih feet, aiid / = the time required; 

'then, by thelawsof bydroltatici, f— VatfK— ■- X 
' — — = the velocity of defcent aioag the axis of the 
■ eflelj-by which dividing — x, it gives t, whofecorrefted 

• fluent, when * = o, is / = ^gf3i ^^ ^' + t^= 844'34J* 
fssiVoTjitS', the time reqHired.' For 
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tot the foluiioQ of this qndl. Mr. Hutlen refento art. i 
•f fail New Mathematical bbfccUany, where the billed of 

fiicb' txhaaltioDi ii fully treated on. 

Meff. G. £eiii, J. CUpeiaff, Heit CUri, G. Gaugirofi, 
the Re». Mr. Craif/t, J. HtUinsf, J. hitctcoei, T. R'.hih- 



VII. QniiTiOH 63J anfivereJ fy Mr. T. Moft 

[lifPrafc/er). 

CowsTRircTioK. On BE the giren 
the leg produced, take ££7 [by prob. 18. 
pa. 107 of Simp, Oeom, iA edit.) fuch 
that BCXECtaiy be = the reAao^le 
under the given hypotheaufe and its 
half, and about C, ai a ceocer, with the 
given hypotheaufe as rad. defcribe an 
arch of a circle cmting B^-i-CBiaJ; 
then, join the point* jf, C and the thiog 
is done. 

DtM(Mt>TiaTiwi. Dpon die middle of AC tn& tti« 
perpendicular /'/meet inn BC'me; then, by fim. tri>ngl«. 
jlC : SC:i eC i FC, and confeopenily (by Euc. i4. *.) 
jiC-KFC=i 8a->itC= BCy.EC (per conftrufti()n) ; 
whence tC^EC, and the points t, £ txiiifcicGng, Bt vduE 
(the eiven intercepted part, peFconftruflioo), txiAABCit 
:« right ftn^, per cooItruAion. $jE.D, 

CoKOLLAKY. it AB, ^fbeprodncid to meet in b,i.a& 
CD be drawn, it evidently amears that DE biftfis the 
A 80c, and that the biieftios rioe ED it to the hVpothe- 
ntifeC/)In thenivun ratio offlff to FC{\AC); whenie 
it raanifelliy follows that the preceding conftrudion ii,,ln 
eficfl, the Tery fame as that of a nght-an^ed triangle 
having the bypotheoufe and a line bifeding one of iti acute 
angles, and lermniaE^ng in the oppolite leg, given. 

We «re alfo farourcd with ioKenious coHfiiu<SioiM to this 
problem frorrt Meff. G. Ceiii, J. Chipdiqfr. Hca. Clark, S. 
Clark, G. Coughrfi. the Rev. Mr. Crakeli, 7. Dalhy, Gemini, 
7. Haycoctrj- HflliHgi, C. Huiiom. L. Kir, R.Mailhik. 
Th^. Nicholfon, E. Riri, iVm. kiynolis, Tho. Hahnfin, Alt*. 




holfo. 
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Vni.QuEiTiow 6j^ enfi»erfd iy Mr.G.COM^ti'at 

CoMSTRucTtox. 'DTVuCHioi-HIiDFiBADC. On 
W / lake /AT =: th« given HJff. yP/A', 
and through K draw I/TP | DF-, 
join C, l, and wiih the tad. //^ 
and cent. H, fmerfefl CZ. in o,0, 
and I ff(? and DC draw C^ and 
i^^/i which will be the lines required. 

nFMONSTR*. nyfim. As, HK: 
BPU: Lff: LB) :: NO{:=HK) 
: BC; confcouently BC = BP ^ 
.■!B~AP=AB-lK=An~ 
MN, aod tlierefore AB — BC ■=: MJV, as it ouajit. 
,.%E.D. 

CoioLLAiY. The rsd. If If cutting CL in two poini» 

ftewB that the prob. admitj of two anlwers. When M?f 

is C If I the conftruaion 'a Ilill the fame, only ///muff be 
ronlinued beyond f/ till U is = M N; andwhen CB is to 
be greaicft, ^^moftbe (et from /to the left hand, on 
///produced, and then the reft of the cooftiuSioD wiU be 
■ the fame as above.- 



CoMiTHucTiOM u the fame ij Mr. Cha. HutioD. 

Take DG ^.MN, and draw GZ | DF cutting DE in 
X. J)rawCf.rfo that/)r=DG: then, 

■ drawinE CB, BA | DY and />C, raeet- 
ing Deand Z>Fin 5 and y/ refpeflively, 

and the thing will be done. For by fim. 

As, DL -.iB :: I>G : BZ :■. DT : 
MC; bar DG=:DTi :■ BZ = BC,aod 

\ZA=DG. 

This problem is alfo eonflrnfled in an 
ingenious and very elegant manner by 

■ Meir. G.Xetii, S. Clark (the propofer), 
the Rev. Mr. CraUl, J. Dalby, J. HajeMi, 7. HeUinss. 

• J. Turner, and the Rev. Mr. / 
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IX. Qvstt. 6^; ait/iuereil fy th Rev. Afr. WilJbore." 

CoNiTRucTioN. Upon BO tlie pven IriftftiDE line, pro- 
(tuctd, (ake ^D a fourth, propernonal u 
30 mi the two given tides of the triangle, 
and on the ilUmctet D,0 tlefcribe a circle t 
to whidi frbm 3 ftt off the-iwo givMi fides 
BC,8^ (the latter of them interfeaing 
the cireumf. fuppofe in B) ; join '^4, C, and 
ABC is the reqiiirctl triangle — ^For (per 
Euc.-J- J7.)flfl is a loiinh ptoporHona! to 
Off, ^fl, and £if, and (by coniltuc.) to 
03, A6, and BC; HiBrefLre EB = BC, 
and Z 6'BO = Z £^0. atid the fides aboat 
(he equal angles being (by cnnftmc-O proportional, the A« 
AOli, DCS (p«- Eue. 6.6.) arc fimilar,.and (per i. ii.l . 
. /LCnO{'=.n/b) = ^CAO', ■: (per 4.4-) O is the center 

of the infcribed circle, and the triangle \% diit required. ' 

And hence by way of coroHary is ca.fily deduced ati eltgaoi 
demoQ^tation to quelt. 3d. 

The conftfuflioa by MeC W««f Dalhj and Cha. Hullan 
agree with the above in Almoft every pardculM ; and it is 
alia conftrnfled in an tngenisos and curious manner by Me'fl". 
C. Celii, Uttt. Clari, S, Clark, (!. Coaahran, the Rev. Mr, 
Cr..Wr (ihepropoi'er), J. Haycock, f. Hefiiiisi, R. Mai- 
hck, E. Reed^ The. RobiufoH, AUx. Atnve, and J. Turner. 

X. Question 63$ aajvierej ly Mr. G. Cetli. ', 

CoMSTRocTion- At a diftance from iff =P.^and pa- 
rallel thereto draw DK, and produce 
BC and FCto meet it in A^and /. 
M.ike iT=iFE, and tnke TD fo, 
thjt TD X DK-=^ BE X EF; then 
draw DE, Tneetio^ CF produced, io 
H, and the thinn is done. 

For J>T: EF:: BE : DA" (by 
Maftrui-lion), and {Simp Geom.io.*.) 
a>a ! P^—Gm {C:R) -.-.BE: DK: 
alfo P^+»H:nfi :: Dr + iEF(D/): EF. or Uv 
divifioD. P^-Hii : Hn:% DT: EF; /by eciud.tv, 
P^^~Hu:Mh :: Cm ; P^~C ,/,, ot by coftipof. /'•? 
: Jin :.; Pjg : P^—Cm. Now the ant:cedints being 
heie c<».jal, the eonl^quents will be ib alfo, and v P^=a' 

'■'■-' U h 3 Eul 



rjrfA , 



3J4 Labi 1 1' Di4KiBS. IRclUn/e'ii i}fi, 

Bot i( FC he produced towards /, take Id fo, thiw Id 
HKJ—BEXEF, taddtiwdE for the line required -, the 
demonftratioD of which being much more fimple than that 
of the ^ove cafe, needs not pointing out. 



the Rev. Mr. Crahll, Meff. J. Dalij, J. Hajcoek, f. liet- 
iingi, Cha. HutioH, T. M^s (the propofer), E. Ried, The. 
Robiit/bit, Jhx. Re-we, P. Sharp, and the Rev, Mr. midbort. 

■ XI. QuESTioH 637 anfviertihj Mr. W. Wales. 

PiojECTion. l,et IIZPNbe the raeridiaa, P the de- 
viled pole, and PO the femi-axis 
of the fpbere. Defcribe /?C, the 
paralliJ of the ©'s dcclin. for the 
■^vea day, and the great circle 
^^li to touch it, making the 
/C^i which it forms with the me-' 
■ Tidiao, equal to half the arc the ~:!>gi^ 1 

leturning Ihade defcribes, and ^ ■^r-± /i ,1 «■ 
*ai bcthepoleof thedial-plane. -*''* ^ ^ ■" 
Oh. Draw the hour-circle PBS, 

snfwering tojh. 17m. j^s. and cutting Z>Cin S, the place 
of the fun at that time. Round B, as a pole, defcribe, 
iVough ^ the lefs circle T^Z, cutting the meridian 
again id Z, which will be the zenith uf ihe place required; 
and V ZP i» the complement of iia latitude. Laftly, make 
OF = 1^ inches, and draw £A"-J-CZ„ meeiinc PO in X, 
and SJl'wiil be the height of the fin, and the AOfiA" the 
proper gnomon of the dial. 

DemdNstiatids. It is plain that the motion of the 
(hade will be direA until ihc fun cotnes to jf, i.e. 'into the 
1 ertical to the dial-plane, ^4R, which touches the paralid 
if declination ; after which 11 fin go no fanher weAward, 
V lit will return ; and wheii the fun gets on the meridian at 
/>, nillhaytdcfcribed an arc =thc meafureof the Z^^A 
and which js therefore = half the arc defcrilied by the re- 
turrirng fhade- Again, ^ and Z being the poles of the 
I-tanes OL. HN, and tf:^= UZ bv conftruflion, it is plain 
that the altitude) of the point £ aboVe thofe planes ate 
f quiil. Laftly. OL being die plane of the dial, PO the 
f:mi-axii of the earth, and 0£ — iZ inches, EX mutt be 
the height of the pin: for its top muft \k'\q the right lioe 
drawn through the pule and tiic center of the dial. 

'^ Anfmir 
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An/wr ft fit fame fy Mr. J, Chipchafe {lie Prepofir). 

It is evident that the plane of this t^wl is pataUd to the 
horizon orfome place within the tropics, arid that the time 
■ of the fhadow's returaing will be when riit fun's azimoth 
firom thenorthis thegreittellpoflibleat that place, l^tt LO 
be the horizon of the place, which is parallel to the plane 
of the dial (fee fig. preceding), P_the zeniili thereof, P the 
nonh pole, DC the parallel ordeclination on tbeaifl: of 
June, ^ the place of the fun when his azimuth from the 
north is the grcateft poffibie, and the ^^AP will there- 
fore be a right one. Put the fine QiP&=. x, fine of AP 
= J, its cofine = r, and then ihe fine otihe Z. A^_P or 
arch RL, will be =^, and the fine of the amplitude 
^y — ^. and its coCne, or the fine of the arch./'X, 

= V I — j^. The arch RV ax liL — VL defcribed by 
the returning fliade, beiog = 4* aV 40', call jts fin e *. and 
then CperEraerf-Trig, prop^ i. b.i.) — — v i — — x i - — 

= b% which reduced giTCS x = v ' "I:'i/ - = "9743*91 
the nai. fineof jj"- therefore the height of the' pole above 
the di;il-plane is i)*; and rad. : 18 inches ;: lang, ij» .• 

4'i.ir6 inches, the Height of the pin required DeTcribea 

merid. to make an angle of sh. 17' i?' or 49' »9' ij' with 
fi^P, cutting the parallel of declin. in 5, and dekribino 
J?ri ^P. make FZ = F^, and Z will fae the zenith S 
the place where the dial is Sxed^ For, hy the queft. atjh. 
17' J?" the hcittht of the above the plane'of the dial was 
equal to his alt. above the horizon of the place where it 
ftands; B is the ©'s place, and ^B, ZB are ihe comple- 
ments of his alt. above the plane o}' the dial and horizon of 
the place where it is fixed, at that time, which are equal 
by cnn{lruilion.~l,afHy, cotang. 5P : rid.-:: cof.^FPB 
(40* 19' li") : tang. FP =:. ;(,* 13' 30'; whence 2P z= jj« 
ty , the comp. of the required latitude. 

The Rev. Mr. Crah/l, MefT. I/a^i: Dalby, Cia. Hmon, 
and the Rev. KT.HVdhors hive alfo favoured us with en-' 
ricius projcaions of this prob. and calculations to the fame, 
difduced therefrom ; and it is alfo anfwered is • very tnge- 
nioLii miuner, without algebra, by Mr. Cea. Ceasiten. 

XlI.QiFE«- 
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XII. QffEttiow 638 anfMted fy tieJtev. Mr. Craldt. 

tat the legB (^ ihe wquirod tritagle be wpr efented by x 
■ ttad BXjihen *n v-^hxx, wjc — »»!» imA^Kx-k-yittx* 
*-«»xtoh*fquS«flHnibrts{t«r^utft.)i 3apl)t.fe*-^n>:jt 
Mt»- then Will BJ(^ I — "> by whidi rteaM two of the 
comKtieM df the y« cfl. will be f nlfeUcd, artd therefarc T»hM 
rtfnaiiniatomAeV»'x + n«x*'-»xx:=v'»7:»^.'1-*?f* 
+ K* — X a fqnare nMBitref. Ro«, to eifeft- this, imapm 

J _ju + aje* = t<* *-,!'*, »nd * will be = ' ""_^' ' ■ 

^,_a„ + ai,x + Kx — *==— — *^» _ j,^ ' ^' "' 
fft greater than »: but, Snce w* —4"" + frw* — 4 " nci 
afquarc number, feig n it= r— i — w* + im*, and m 

^mbes"^'"*"^^*'"'"^*'"'*"^. '^^ r er<«er thai 
J- but tr' -t-tf+^potproving a fqanr e number, fii ppoft 
i( = i-*-»t>rl', and r will be = i'i' + ^'f* + 4^ - li and 
V Ere*ter than i; lET-ir— i =sb. aiid v« +41-"— i will 
^ _ 8* + ^s?+fi^y+*6o^ + t, ^bicb being fiippo&d 

^ l+JU?|-:t-?.^j ne fliall get 2 = ^i, and thence 

B0i904i7 10590417 >oj904i7 

angle required. 

j?«/ti«- tt the fame h *^' *«"• ^^r. Wildborej 
{tte P roofer). 

Let X ae d i— x = the legs of the triaogU; then will 
t/i — ix + ixx c; the hypothennfe, and x — xx = the 
double area, which fubtratted Iroin the fe three values of 
the (idts, leaves xx, i — ax + xx, and Vi — tx-t- ixx — 
X -^xK for the three fquire cumbers required, the tjn'o fifft 
being neceflsriW fquarca; and in order to make the laft a 
fquare, put v . i — x + x = Vi — »■< V i*Jf. and (he faid 
fquare will become i -t-4f' —&• x i + i v — vv ' *; there- 
fore, ifi +4tii— 1(4 tea fqturc Bun;b(.T lefi (bar onity 
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the coodidoDsof the queftion will be aofwered. HaVe v = 
ia~*, tKti) rnofl** +4«*'— ** = afquire, or,mittiBg . 
a = i+c, i:«+4*f' + 6**cc + 8*'c + 4A* = aiquaK; 
aod in OTdcr to take oS the two firft terms and the lift by 
tranfpontion, make ii = a fquaie whofe Ude is en + a^c ~- 
>Ai, uid we liad by leduftion, jc — — ii, orin theleaft 
integers, c^S and j =1 — j : but ( mjift not be a oegative 
quantity; v let i = J—j and a = fr+c =: ./ + j. and 
lubJtituting ihefe tbIucs for a and J we obtain 4ii* + ifi*/' 
+ »4i/' + )G40i/ + 4 = 3 fquare; fuppofe its fidc:=a^« 
— i^oJ — a ID Older to deftroy the firit and two laft terms 
by tranfpofitioD, and we &od 1/ = ^|p , i =s jj 1 « — 

^, * = ^^^, and the fides of the tnangle required = 

three friflioos whofe numerators are 116459*. »8ji5S»3» 
and 18465117, and com. denom. 10590417; which is the 
anfwer (though fomewhat differently deduced) given by 
Ozanain at pa- 604 of his NouTeaux £lemens d'Algebre 
(which has been handed to me (tnce I fent the qneftion Uft 

J 'ear) ; and this beiog the only anfwer that the proceft thus 
ar admits of, has been faid to be the only one that could 
,be giveo to the qaeft.: But by arti€ces finular-io the pre- 
ceding. x> will next be found *5ii£l2. ^li^±, &c. 

55J466 113111683] 

and other Takes of the Gdes of the triangle correfponding " 
equal to three f rations wfaofe numerators are S416546831, 
6Si903948i5t 637090714J) and com, denom. 766169416^7, 
&c &c. 

■ Solutions to this qneftioa hare likewife been receired 
from Mcff. C. Geugiren, J. Dalij, aad C. Mutton. 

Xin.QoBiTtox 639 anfttertihj the Rev. Mr. Crakelr. 

Demoksteation. Produce any feini-diatn. Cjf of th* 
annexed elliplis, till CB : Cjf i: the diagonal 
of a fquare: its (ide, and hamg drawn the 
tangents BD, BE, join the points C, D- 
D,^, and£,C; then, Coce by conies, DE 
will be bifeflcd by CB in F, by the known 
prop, of langenis, CF : CA : : C/f : CB :: 
(by Euc I. 6n CJX.CB: CB* = 1 C^' (per 
queft.) :: CB_: iCA, and confequently Cff 
= iCF,oTCF=FBi whence the i^iCFE, 
BFD being (by Euc. 4-1.) eqaal in all refpefls, CB will 
(by 



ifl Litit s' biiti'B t. X^RtHififin} mi. 

(by Euc. IT. I.) be 1 SD wd CD fl fl£, and thwce CB 
«nd £*]□ coDJigtte feffii-dian^ttett, ^hich it the firft ikBg 
to be proTed.— — Ncict, draw COi f £>; tliea, by die eom- 
mon Bf[>p. of ihe ellipre, FD> -. CC* : : CA^ — Cf's 
CBliCF — Cf- s^CF' ■CA* = CF->cCBx:CF:CB 
:: CFV:C3 = CA*:CB*,orFD:CC{::»FD:tCG) 
ii C A: CB. ^E.h. 

TheRcT. Mr. ^/^j«r«oblcTve3 by way of corolUryto 
fail dcMaiftritMn (which is both vei v concife and curioas] 
thit froDi pa. ftoi of Simp. Geom, beft edit, it appears thic 
jIDHEviiW be thcfireatelt ellipiis that can be iofcrib(dia 
tlie rhomboidci formed by the iotcrfaiiHotiK of die tusenls 
BD, ££ produced, and two others drawn p&Tallel lo them, 
reflwftirdy. 

This ^onerty it aMb cnrioullTdemoallrated by MeC G, 
Ceili, S. Chr-i, C. CMginn, J. Dalh> C- HuttM, Plu 
JHinur (tbe ptiofKHTor], T.SfiiJifi», aad^ie;i. Stw*. 

\ 

'KtV, Qvttr. 6^^tm/vftrti fy tit Rtv. Mr.Wiidbon. | 

TtbitcftoH. DeJcitbe i^CTflPtbe pnakite, ^Tlfl the 
dit siveH Jeilet' circ. POC the girefi 

f;reat one, and tha -ri^t ciic. sDU t> J 

ouchioc ATB, iHp^kmB: From 
B fet off 8D » ibe pnen intercepteii 
vrc, Hd throiigh O detaibcODi 
to ATB, cutting the giren circ. POC 
ijn 0.; then, throagh O detribe the 
great circ. OT, touching ATS in T, 
and it wit! be that required j^beeaBfe 
the two archei OT, BD, touching 
the Idftr circ. :^r*. aad teiog bounded by the iamc pa- 
rallel OD, are equaL 
Meff. r. Chhehirfe, Gn. Csiigbr«», J. DaHf, C HuTKh, 
. and IV. Wales (the profrnfer) have tikewifc £atott^cd ui Wiu 
cO/ious proieflioas cf tkta {uttblcU. 

XV.Qtrfi.tTHHf-^1 mf^ertd^lhtRev.Mr. CfaVelt. 

TV*' 4- T 
From the given equation (* =: ■ ■■ ■■ ; ,. ) by nmh^y- 

»Be, cotatileitSiig tfee i^otre, uid takim dre hj*. lofr « 



Co 





= h.l,i>f x+v'x"— I- BattixCD, finthsktA 
ig.) I X [CS.) :i *-*• v^xx— iClbeMi»il8C«rocii]t 
>dy at D) : XK -i- v'x M — t =*lie mgwkr Mfachy 
fame body at H ; whence the fiuxion oF the corrc'i 
wiil be = i K ♦'irx— -I -^ t/'wi — I, uni tb« 
gth itfelf = the arch of that eguilat. h.yperbaU, 
hath two for each of its diameten and x— i ftir 
ilia. = (when xsiiMo) to Xi4ii4'*tl>Qtt, Sic. 

'ijwer le iSi famt ij tie Rev. Mf. WJldbore. 

CKiPTioH- With the center (7 and vertex jfdefcribe 
uilat. bYpoiboU AG K\ drew • 

fmp. Ch and ord. RG. Tak« 
EG, AR — the hyjp. lag. »f 
nd the circ. arc AD-^^AR-, 
drawing a right line from C 
^ D, take upon it CB = CB, 
e point B will be la ihe4>ii'al: 
lus may point) be determined 

CB'* + C ^* (»V 
'oHtTEATiijii, fi]r coDiei, Cfa:-^— cTr~~^' 

■-Cff + VTE*— "i, and by conftnjc, AR^AD a 
/p. log. of C/^; V Ci/ = JV to the -4D power, and 

luently Cfi = C J = - -— , as per quefttooi-^- 

jver, the flux, of th e fpiral'^^J ii -w ell know n t« be 

Vfi* -hCS'.AD*. and AG a \/c£» + j'fi' : 

iife,£(7»=:C-£»— i,i:(7.£'G = C£.C^,^^^^ 

) +C£= Ck [becaufe Tf? = 5/f), EG.CB^ 



, and becaufe they both begin 

M?uTATioN. Becaufe when CK = ioeo, both it and 
ire very Ereat in conipanfon oiC.4, the common feriet 
ippraxJmationa ii»r AG are ufcl«6; bin here the ftries 
1 at p. jii of Simp. Flux- may bt applied lo very greai 

advantage ^1^ 



3&0 Labibs' DiAKi ti. iRtllinJia'i 1771, 

. adraDtage: For, the diff. bwwixt the part of the ^yaip. 
beyond /and thai orthecurrebeyosdfj being exceedbgly 
fmill, or quite uic(»fiderabl« in csraparilini of the diff. be- 
twixt C7 and /IG,CI — vf(7=:thefum of that feriovery 
neatly =:']iii I ; v thii beiag fabtrafted from CI =: Cn 

X ~-(.HGI l»«"»8 -L l^^) »»" ^C = i4ij-89»» = -^^i 
the length of the cutTc required. 

CoKOLbiKY. The hyp. log. of CH ii^w'^^^i) being =: 
f •(409914 — ^D, this divided by the whole circumfcreace 
of the circle, (hews that the body will bare made t'toans 
revolutioDS lauod the center when its diltance therefrom 
it tceo. 

MelT. r. Alhn (the propofer), G. CefU. Hen. dark. G. 
Coughrtn, Jt H*Uingi, and Cha. Hutlen have likcwife an- 
iwered this qnefbon according to the firft of the preceding 
methods, Tcry nearly. 

7be P«in QuBSTiOM anfiuendhj Mr. Wm. Wales. 

I^t HZPN be the meridian, ^J^A'^ the horizon, JE^ 
the equator, Z the zenith, 
and P the pole. Make ^F 
ssthe roeafurc of the given 
interval, and, having de- 
fcribed the circ. of perpetual 
-apparition, Neb, defctibc, 
through F, the great circle 
BFD to touch it. Then by 
prop. ij. b. t. of TheodoGui'e 
Spheric*, the arcs of all cir- 
cles ^ Nab, or JE^, intercepted between the circles 
fi^, EFD are (Imihr and dcrctibed in die fame time with 
<j77- Soppofe, now, the circle KRG to be the parallel of 
ihat ftar whofe change in aiini. CM, is a mait. and SC.-i 
the parallel of that ftar whofe change in aiim. ^B is a min. 
in ihegi»eo interval of time, ZRMtftA ZCB being ver- 
tioals palGng through R and C, the places of the two ftari 
when fituated in ihe circle EFD, and ZLI the vertical 
whofe pole is D. By the above prop, of Theod. ^G^=F R; 
■: MO, the change of azim, in the given tirtie, Is the diff. 
between &M and F R. and to &.M— F R\no\xi max.; 
but when^/l/->-« isanwx. IM-LR is a max. be- 
caufe ^/an't FL areconfiant qiuntiiies. Now JM is the 
nmafure of the ARZL; therefore ivhcn the change is 



Ho. (9- QjTIITI*RS Am WIKBD. i jit 

azim. is amax. the dilf. between the Z.RZL and iiaop- 
pofite fide, RL, ii a max, and confequently its fine is lb 
too; But the ZI^ is right, and the hdeZL given; alfo, 
~ by fphericB, rad. : Gu. Z L :: tang. iT : tang. LA, and by 
comporition, divilion, arid equality of ratios, rad. + fin. Z L 
: rad. — iio./^I. :: tang. Z -H tang, £ ft : tang. iJ — tang; 
LR:: Cn. I + LR: Cn. 5J — iS (by prop. <. p.jS. Simp. 
Trig.). Now, the two firft terms oFtnis analogy being con. 
fta nt. the lal t will riianifeitly be a max. when the third, or 
&a.Z-i-LR, iiCo, i.e. when Z-{-LR = g6'i "■' the line 
of their diff. A — LR, when a ma?c. = "1'^^°' y^ ; and 
hence, having the fum and diff. of Z and LR, thole arc* 
themfelves are known, and of courfe erery thing elfe in iho 
C^RZL; and, as the ZLZP is known b^ the conltruc. 
ihzZ.RZP will be known, and we ihall have in the tri- 
angle RZP, ihe (ides RZindZP with the included angle, 
to find RP, the parallel's dilt. from the elevated pole, =! 
(in the cafe given) 109' »7t'. or its declin. 19" X7i' foutji; 
^nd this parallel the fun occupies Nov. i8th and Jan. isd. 

Again, becaafe FC-=^j4, the change in azim. BjI^s 
FCr- ^B, which is therefore to be a mln.; or LC—IB 
is to be a min.; or, which amounts to the famethiog, IB 
— iCmuft be a max. and hence the poinrC will be deter- 
mined exailly in the fame manner char the point R was. 
and we (halt have In theACZ/'. the (ides CZ and Z/> 
with the included angle to find CP, =38"55f', and fo 
thedeclin. Tcquiredis 31*43-', ofirth. 

Scholium I. The declin. of the parallel SCA will, 
it is plain, be of the fame name with the latitude of the 
place until the circ. EFD comes into the poGtion aoJ, 
that is, to touch the circ. of perpetual apparition in the 

Erimc vertieal, ZP_: For then, the interftcants N^, da 
eing equal, ad -i-a^^ go", which has been proved to be 
the cafe when the change in azim. is a max. or min. and 
oonfequently the circle iVab is the parallel required, and 
th% (laf rifei due north or fouth* after which the declin, of 
the parajlct SCA becomes of a aiSerent name from the lat. 
of the place tilt the time giveti is i8h, when it becomes, 
again of the fame name therewith, 

n. In like manner, the declin. of the parallel K^RG mil . 
be of a dilE name until the given time oe £h. after which 
it hedomes af the faine name with the lat. until the circle 
J\FG touches the circle of perpetual apparition in the wettem 
piime veriicni.and iheaitwill be agam of a difF. name f ropi 
Diurj flUti. Vui. III. I i U.e 
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tht latitude. And all thefe determ. hold eqnally tnieof « 
Rar moving from the horizoB at ferting, only the declin, 
here faid lo be of the f»iiic name with the lat. will there be 
fef a comraryone, tnd! tree iierfi; for it is only confider- 
iog them as ftau rifing to the AntipodtJ. 

HI. Pi all thefe condviGons I have fuppefcd the giren Jat. 
teas not lefs than 45"; for if it be, the.giTea time may be 
fuch as to caufc the eirc. EFD 10 cut the merid. between 
the zenith and elevated pole: in which cafe the queftion 
may admit of more anfwers than one ; but they cannot al- 
- ways be exhibited by this, or, I believe, any other geoerai 
method. It may, however, be eafily done by others, adapted 
to the particular cafes where this fails ; but your limits arc 

tnuch too niwow for fo copious a fubjeft. 1 moft, befotc 

I take leave, return thanks to the ingcnicFus propofer for 
bringing this queftion again nnder confideFation, as 1 had 
pafled it over in too haRy a manner before; the reafons for 
Svhich yOu are well acquainted with. 

. The fame anfiutred ly the Rev. Mr. Wildbore, 

^tbe Propcfer). 

The tnnexed fchsme is an oblique reprerehtation of the 

concavity of the eaftern bemi- 

fphere, bounded by the merid. 

QZMH of the place, HO the 

horizon, JES\\i^ e^uino&ial, 

and the given hour arch is At off ' 

from ;?,to n; at n the LanT 

li made = T^f, and thus is - 

tJie great circ. FnM defcribed. 

Then, by Gregory's A ftron. b. ». 

prop. 40- the arches of the eqni- 

iloflial and its pirallels inter- 

(repted between this circle and 

horizon are fimilar. and^rs 

TY, ««=^r, ^=Tn, an=d^, ac-db, ai-=:Jf, 

Btc. Now, fuppofe the circle Fa n M 10 be generated by the 

motion of a point both ways JVom a; then, when, the fun 

or Itar rifes at d, \\% alteration of azim. in the time ^ji 

will be dT, and when at h it will be bl, and becaufe the A.-» 

atr, /.and a are right, r/will h^.'^ ac; but ae\i = bi'. 

:■ il is ~^dr, or the alteration of azim, wlien the pheeoora. 

rifts ^ h, will be -3 when it rifes at d. the diff. being / T 

— ea : But in the right-angled ifofceles fpheric A FTa, IT 

11 the decrem. of FT, and ea of Fa-, and if ^ be taken for 
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any pther pafioon of the moving point, if in the rtfili'' 
ingled fpherical ^Fgi. the decrera. oi Fi ie^ that 'of 
Fg, tbefkid alteration of azini. may ftiil decreafc by takirig 
tlie point i ncarerf, for the fame rearon as at a: But if the 
decrem. of Fi be equal to that of Fg, k can decreafc no 
fonher; for at the next point, the decrtm. of Fi being 
ereaieft, tlie faid quaatiiy will be upon the increafe ; there- 
nre, when the requireti increafe of azim. is a min. the 

decreni. of Fi is = that of Fg. And in the very famd 

IDanner, it adpears that when the pidnt nwves the other 
vity from a {M bting placed at the other intetfeftioa of the 
circle FaM with the horizon) the alteration of azim. a> 
Uie decjin. varies, will increafe till ihe decrement* of PM 

and VM are e^iial, and then it will be a max. An4 

hence, perfpherici and pa. iSodfSimp. Flux, is eafily found 
Z.iFg=z ig' %i',.kg ^Ji'io*, ^Fig=:j6'' so', Fg=i 
ill = 44* l4',Fi^gr=4i' 46'. an^ii' Si', in = sf-" 
j', iB = sj' s^ theitar's declin N. required; ^1/= *»' V. 
and thence^ ^ aa' 10', the min. azim. in » hours from li- 
fiDgcorrefponding, /Psao* 3»',fy=is'n' tke max. in- . 
creafe (or alteration) in » hours, and Dy = 19* 17t , S. tht 
forrdpDoding decliaitioo asfwuing to Nov. 19 or jut. %»• 

Jnfmr to thtfamtiy Mr. Cha. Button. 

t*t P he the north pole {fee 6g. ift preceding), Z the 
zenith, HNrhe horizon, AC t great circle patfing thTOug^ 
the o^ea at its rifing and a hours after; defcribe the pet^ 
pen4icalar circ. PU, a«d the circles PA, PC, ZA, and 
Zff*. Put*=sfinecfy«or^,*PI/, i"=it8.tMg. * = 
Gee of lat. orcof. ofZP, ^= its cof. or fine of 2 A, x as 
S. (Jeclbt or cof. of AP or PC, and z = cof. of declin. 
or i. otAP. Then, in the right-angled fpherical A Pt7^, 
I •. a{:z ■.as— 'a.AUoxi/IC.mdhaice %ai\^i-aazp 
•T- 1— aii«2z = ting. AC; alfo, i : i ; : x : ix == co> 
taBe> PAU: and hence i-^bixxC* = fine ud I* >C 
X+ibxxC* =z eof. PAU. In the qaadMatal t^AZS, 
c : I :: c '.- s coCnc and -Vz— re = Cue PAZx 



tCCAB. And in the Hght-angled fpbtocal A ^^f, 

: tang. AC : : taS-CAS: uog.AB =; tav't — «4zx 



. i " li * = 



i<4 LAV.iIt' piARili. (^Ktllhjbifi iJTi. 

= Vi—aM, and puttbg e = ~ — ^^) j X^^ — ^^ — ^^ 
= artiix. oTmin.— — Thiiinflux. &C. pv« ttx^dd~xx 
=ib*4d-i-%e.x x—dJe, or x* — •i 78oW7XK = -o«gi;K; 
anil beoce «:= v"ii^6li4j9 oi 
anrwering i - - - ■ 

Iliis queftioo is aifo iDgenioufly anrwered by Meff. ?. 
CMpchaJe, Hen. Clark, G. Coughrai, Sam. ^Daj, and J. 
Huycoijlt; bat tbeprizeof It Diaries for the iblution thereof 
\s lallrn to the lot -of Mr. /Tw. #'«/«'/, and that of 8 to Hi. 
litf. Cougkron, 

The Eclipfes calculated for i yji. 

This year will produce four eclipfei of the fun, and two 
of the moos, as under: 

iff eclipfe, of the O^ will be on Friday tho-td day of 
April, about j in the morotng ; therefore inviflble in Eog- 
laad ; but will be feea in the norihcro parts of AGa. 

. sd wilt be a total eclipfe of the } , on Fridav the j^tii 
(fayofAsril: Begioningah. i6{n. i8s. Middle 40. jm. i9> 
fnd ih. 49111. 44S> Dig. jjdeg. aom. apparcDt timeatLoD- 
doa, afterDooD. 

: Neie, This edip& will be ever before the D rifei at 
Xoudon. 

3d will be an eclipfe of the (^, on Saturday the sd day of 
May ; invifible at LondoD ; but viCblB in Nofih Ajneiica, 
at near our 10 at night. 

4th will be an eclipfe of the O) on Suadaythe 37tbday 
of September ; inviltble at L(»)doii ; but vifible near the 
fctith pole, about our i o'clock in the moruiDg. 

5th is a Tifible eclipfe of the J , on Sunday the nth day 
ofOftober: Beginning jh. 18 m. 40s. Middle jh. atini. is. 
£nd 7h. 3301.145. Digits eclipfed isdeg.jini. appareoi 
time at Londeu. 

Noit, The moon Will rife totally eclipfed at jfa. i^m. ud 
contLoue fb till about li m. after t o'clock ; when the ver- 
tical limb of tbe > will begpji to emerge oat of tbc lliadow. 
tfcli 
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^h is A tnuW tiiible cclipfc of the 0, on Mondiiy ikt 
«6lhdaybfOAober: Begin. B h. »am. Middle 8 h. 30m. »s. . 
Ead ih. 40m. Dig.-adeg. 6im. apparent lime, in the morn^ 

iDg, ai Lcnuloil. ^By ths kte ingcBious Gad AfQrris't 

Tabid. 

IlAAC Tjulkatt. 

1. QvliTiOH 6i£. 4r yVr. Join ShsdgeCt. 

In friendship two Uerf tosecher reside. 
With tiruie replete ; each a^anger to pride t ; 

Miria for beauty with Veniu may »ie, . 
And Clae for wifdom Minarra defy ; 
Miiia it mudcot in ey'ry 4iegreet 
Whilft Cloe is court'ous, good-natur'd, and-free. 
ff «m wtwt'B upder-writtEn * ibeir ag^ I aik : ' 
Refolve it, dear ladies, nor think't a hard talk. 

lue of X the age of Maria, and that of j the age of Cloe. 

II. QuESTioH 6;j3, hj Mr. Wm. Bpietr. 

A piece of timber io the Ux^ of dx fruAnm cfa cone^ 
whoie girths at the enda are 10 and ] feet, was meafured 
by the cufiomary way of talcing ) of thc.xirth in the middle 
for the fide of ihe fquare ; Now, if the faid piece 'nf timber 
be CUE into two pieces at ibe diftance of 14 feet froin the 
fiaall end, and both the pidxs meafured according to the 
£un« nKthod, they will aQieant 'lo 7 IbUd feet more than 
die whole piece: Kequircd the length of the faid piece of 
diaber? 

III.Q0HTIOH644, f). jVr Paul Sharp. 

Given the fUm of the tranfrerfe and conjugate diameters 
of an el-ipTis =1 ion, and the difference of its area and that 
•f in ereatfft infcribed [Parabola rz iAfyj • Required iha 
area oAbe lU.pGs, and the axis of the faid parabola f 

IV. Question 64;, iji Mr. Stepfa. Hodges, at tit 
Right Hon. tbf Earl Spencer*/, «t Althorp. 

, Having given a common parabola ; ii is required to draw 

a taogent thereto fo, thai a right Tme drawDiUHU.tbe{touib 



j« LiBiBt* DiiKiis. tltttTiafiii^ tj^ 

of contaA 10 1 ^tcd pcnni within the (kmc, may be the 
Jboncft polEble ? 

• V. QwisTioit 646, fy tit Rev. Mr. Wildbore. 

Thcdi&rence betwixt the perpeodiciilar and baie, the 
difference of the leKiiieats of the bafe, and the difference 
of the angles at the bafe beiog given, to coattrna the iri- 
sngle? 

VI. QwiiTioK 647, */ Mr. T. Mofi. 

From the gifeti point E ia tbe Cde DR produced, of the 
(iTcn icftaDDle BDRF, to draw a tight YiacEji cntdng 
the fides fl/7ZJ5, thereof in a and C, and the Cdef 5 pro- 
duced in i^ fo, that the trapezium CjD J? « may be to the 
i^ AB C fo formed, in the giTen ratio of m to n, 

Vn. Qoiii'ioii 648, */ ^'■- Ift" Dalby. 

In the right-angled plaiie triangle, there is given one (^ 
the legs, alTo a line drawn parallel iheieto and terminated 
by the other leg and hypothenufe ; to determine geomeiri- 
cally, the iriaa^le fa, that the redaogle under the hypo- 
' thenufe and a line drawn irom the acute angle. next the 
gtvea leg, to the point where the faid paiallel line meey 
that other leg, may be of a ^vcn magnitude. 

VIII. QyxiTioN 649, *? Mr. S. Ogle. 

Two lines j4B, AChtiti^ given in pofition, and apoint 
P in one of them {AB); it is required to draw from thenca 
a right line P H meeting the other given line AC io H {o, 
tkatif another, richi line H Lhe. drawn to. meet AB and 
make a given angle therewith, the perimeter of the triangle 
PHlio formed may be the hall poffible. 

IX. i^DEiTioN 61Q,' iy Mr. 3. Chipchafc, 

On a certain day laf) fummer, at a quarter pall midnight, 
when the fun was juft rifing, a'perfan fet forward on a 
journey along a. parallel of latitude, which he ended at fun- 
fet, having by inn watch performed it in 14 hours ; at noon 
flic fireateft (hadaw of hiE walkingJtick (which is ji feet 
. long) exceeded il5 fliadow when placed perpendicular to 
the horizon by i'5iii67 feet ; from whence ii required the 
latitude he was in, the day of performinK the journey, and 
4iftancetra«l]ed? , ' 



Niw Qj'>>Tiai(> j*f 

I. QvttTittK 651, fy Mr. W. Chartreux. 

latitude oF the plice, And ibe pqJitioD of two hoar- 
, with ref^cfl to the tncridiaa, being given; it it re- 
to determiDe what the declination of a liar muft be, 
in paOtng over the inierTal contaioed betwetn thofe 
irclea, the change in altitude may be the greateft 

;, This quefhon hat been propofed before, but 

infwered. 

XI. QyitTioji fija, ly Mr. Cha. Hutton. 

ater runs thiough a pipe ij inch diameter with a 

II velocity of 6 feet per fee. ioio an empty conical 

having a hole of i inch diameter in its bottom j Re- 
. the time when the fnrfacc of the water in the veCel 
ijutl J foot above the bottom of it; aJfo, what will 

greateft height to which the water will rife, and the 
1 which it will rife to the faidgreateft height, the 
ameter of the bottom of the vcllcl being j, the dia- 

of the top J, and the altitude 6 feet ? 

XII. QuiSTroH 653, iy Adrononatciis. 
invciligate or demooftrate the hature of the curre 
I afixedilar by mea^a of the aitbemtioo would appear 
!cribe, if the earth, infiead of revolving in an ellipGj, 
o move in a parabolic or an hyperbolic orbit. 
tf, Thia curioua queftiqn has been propofed beforfi 
5 it was thought tohave been neither inveltigated nor 
demoottrated, we hare been lequelted to re-propofe it, 

II. Question 655, ij lb* Rev. ^Kr. Wildbore. 

ftra<fting from refraAion, at what lime on the tiAof 
atSahon in Norway, lat. 67" N. will the velocity of 
udow of the fnmmit of an erefl obj«ft be the sreateft 

lie on an horizootaj plane i 

Tif Priie QwEiTioH, (!, Peter Puazlem. ■ 

ppofe a body to be fadened to one end of a Aring, the 
r end whereof is faltened to a fixed points, andfuppofe 
heimpelled from a ceriaia given point b with a given 
dtv in a diredion at right angles to be 1 To find the 
ana direflion of the force which mull continually ad on 
b-),)y fo, that it! velocity (hall vary according to any 
> if;d law, and itfelf be always found in a circle (whole 
:r he) revolving with any piopoftd Telocity about the 1 
n £xed diameter icd. ^^ieai 
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. ^^^ims mfwered. 

1. QuBSTigM 6^) anfisertd. 

PUT X X + ff = w, »rj = «u, 10*7 = '> and 4jT77S9;=:f. 
and Chen the gireneauuiDni become v + iu ^ a abd w 
— fui* +iu> =#, from the former of whicbu = A — «>, and 
th.Ri rajue fabdituted in the latter of them, &c. giref lu ' — 
4u' — mid =: ^---iKit-, whence w:=]57, aod confeqaentif 
from the firft gi^en eqnirion, xx-^^xj-^jy — a + jjj 
and xa — »xji+jjr=a — jX3j7; and thence * aod^ = 
iv'o+'jJT ± iVfl — J>''3J7 = *i and 17. or 17 and it, 
the two ages required.— According to tiii» method the 
anfwer is giten by Mefl". Jefefh Ce^Uy, William Dent, 
Pamohagui, WiltiatH Reynelds, JUx. Roiue, and Mittacl. 
Tdj/ar; cut a9 x and y are concerned exRftly alike in both 
the given equations, VltS.Joha lifpUnJ zt\A William Smart' 

Eat ^ ~ j; the fum and d= \ the atS. of tliem, and then find, 
y &D .eafy proeeli, <W* — iiiiBrf* + 407447*"^* ~ 
5j4<795z = 0{ whence d =>>, aad the agei requited come 
oiil the fame as above. 

Mr. CeaJCeughren, by tranfpoCng xf in the i(( equation,' 
and &]uaiiDg aod taking it from the id, deduces the cubic 
equation ji^l' — xp' — lar^ ~ f — .m; f rom Tth ich atj 
= ji7. andx+¥ (=^5; 
Mid thence jr andj' a: 

SisS.Tho. Jdcock, 7. BarlUtt, C: Bumn, J. Dalhy, R. 
Denlng, Mirk ElJItS, Ed-^. Fidler, Wm. Kiag, Se^Uj 
Mellir, J. Parksr, Win. Rickard/on, Ahr. Robert/of,, 7ho. ' 
Rabin/on, J. Siadgeit (the propofcr}, Tip. Smith, IVm. 
Spicer, Ehan. Suggest, and W}n. mkin have likewife an- 
fwcred it; and Mr.T^'w, IVelti'i anfwer is as follows, viz. 
"■ ' Friend Shadgett, I thought fit to try 
If I could find your x and ji; 
Your X then warns three of a feore, 
< Aod/» I fiad, is jull one more.* 
■ •Viz. J7 aadai. 
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ESTioN <45 ottf-^irediy Mif J. Afpland. Mark 
b, J. Turner, Wm. Smart, and Wm. Wilkiif. 

; =: the required length; then-fay the patar e of the 
= 7(=io-3)::i*:^ = '^;andix§+« 

^ and ix2i_ + ij = «?^±i^a« the girths of 

places refpeairely ; whence — r-- — | X i4 + 
^. X X— 14 = ^?] X * + 7. by the queftion; 

d, ijSx -0604, and x = 4oA^feet, »he length re-. 

. Mr» C. Coughron, ifier hi» folwiOn, which 11 

icenioiii, refers 10 Mr. Huitons MenfaranOD, where- 
y be feen how to cut it fo, as rhai the eonient of the 
irts may amuum lo the grtateft quantity poffible. 

xUq inceniQufly anfwered by Meff. 7. Barthtt, J. 
; ihe-Rer. m'CraMt, J. Dalbj, »-„0«'??' *^ 
Edi-}. FidUr, W. Kinr, B^/ij Mrlhr, J. Milboum, 
i/toldi, Abr. Rtierlfia, Tio. RobMbn, AUx. Re^t, 
■ctr (the propofer), and Mieb. Tajhr. 

QuKiTioN 6^^ anfuiertd by JIfr. Ifoac Dalby. 

icafily (hewn that the axis of the greateft parab. that 
e infcribed in soy eliipOa is 4 oHis canj. diam. mc 
C being at the extremity thereof. Put loa — »'i 
t = *, -7854 = V, and let a + * and rt — * reprefent 
anfverfe and conjugate diametera of the ellt pfe ; th en 

1 a — 3 X is = the axis of the parih. and i X' a — x the 
between the center of the ellipfe and the parabolas 
eft ord. and by the prop, of the ellipfe, tf — x : tf + K 

Tx^^^l' -i X ^^^' : ?+^ VJt = the para- 
I gre ateft ord. andaa — xx^tV = its area; Whence 
[ueft.aa — xxVA- = aj — x xXp — i; andby re- 
00, XX — aii'~b-i-v—'/-rT_ = ioQ: confequentlyx 
, and the diameters of the cUiplis ate 60 and 40, and 
jtisoftheparab. |o. 



3?» LlBiii'DiARiii tS»/St«/SffJ I7M. 

CotoLLiKY. The area of crery ellipfis I'l (o iliat of its 
grcftcftiofcribed pmb. as '78J4 is iq ViVi ot u 3'i4i£ t» 
Vj. , : 

The Rev. Mr. Cratgfi'i iblDtion is almoft exaflly the fame 
with thii; and it is likewife aofwered by Meff, J. AfpUnd, • 
J. BarlUII, C. Gougiroi, J. Copley, Wrn. Dent, mm. Rcy- 
nnUi, Tbo- Rii'mfin, Alex. Pc-we, Wm. Smart, P. Sharp 
(the pi-opofcr), Wm. Spictr, Mich. Ttijler, J. Turner, and 
Wm. miki"- 

ly. Qhijtioh 64.5 ait/wertti fy Mr. Geo, Conghroa. 

Let F^R be the given parabola, P the given point, / 
the required point of conta£l, and let 
/C and PC be -L to f /(, and />/■ 1 to 
the lame. Then, fince PI h 10 be a 
fninimum, it ntaiufcllly t*uR be -L to the 
cor»e at /, and therefoic, prr fim. A», 
JtC : GI:: FF (VC — FG) : Fl = 
Cr—CP; whence JCxST=T£? = 
CI X FC — Vii; wkich cqnat. it «- 
Bcral let the nature of the curve VJ^ 
be what it will, and from wbieh and the 
rdatioD between VG and GI, the lines VG, G 7, Ac. maj 
be determined; for both FC xa& CP are given, aad^f? 
ii detetmioable from the equation of the carve. 

When the curve is a parab. as given in the qneft. let VC 
=B,CPi:*, the parare.=:.j>. VC^x, mA.GI=j; tbMi, 
px -being = yy and ^p '= BG, the above equation becomes 
jp "Xy —b' — y X «"— X, or, by excerminatiiig ir. jr' + 
1^ — « XPf=^iipP', from whence^ may be determincji, 

AitfoMf It tiefiime if Mr. Borrow. 

FromP, the given point, draw PC S. to the axis VB, 
and take CD therein =: \ the parameter, and draw DKW to 
CP: with DA'and jDSas afymptoici. defcribe aa hyperb". 
MS through P, cutting the parab. in' J; draw the right line 
PI, and it will be the min. required. 

DBMDHtTita, Draw IG 1 to PC, and continue IP to - 
meet FR and Di^ in 5 and K: then IK= BP (by prop. 7%. 
b. ». of Emerfon's Conies), whence DG = CS-. Confc- 

Siently BG = CD =:. the femi- parameter, and tner«fon 
. y prop. II. b. 3. of Emer. Conies aforetaid) MI'u the 
ftorteft 
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Aorteft Hm that cin !« drtwn from B. Alfo, P/ it the 

ihorieO that oa be drawa from P to the curve : for if not, 
let^ATbe it, and join 5, A'; ihcn 5A^ is r- 57 (by what 
has juft been Jhewn), and B P -¥ P N [p- thi.a BN, by 
ao £qc I.) is therefore much greater than BI; take away 
BP which is common, and there remains PNerPI; bot it 
was fuppofed -npl; therefore PI is the line tcqaired; 
perpeojicular to whidi draw IT, the tangent required. 

Ingeniooj foliilioos to' this qaeftion hare likewife lieen 
receiTcd from Meff. J. Afpland, the Rev. Mr. Crakelt, J. 
Dalbj . S. Hodgit (the prepoferl. The. Rabin/an, Alex. Ramie, 
Wm. Smart, Mitbael Tajhr, J. Turner, and fFm. Wilkin. ' 

V. QuisTiOH 646 anfwertilj Mr. J. Chlpchafa. 

CoHSTKUCTtoN. Oxi A'E the giren diff. of the fegBKBit 
eFthe bafc, defcribe the ftgment of a 
«irple capable ot containing an angle := 
the given difi*. of the aagtesat thcbafe, 
and take AG t= the given diff. of the 




CE in F, ereft the perpendiculw EI 

TsEG, and draw the right line FIB 

cutting the circumfe fence in B ; iiata 

whence upon AE produced, ki fall 

the perpendie. BD, and having lakei 

DC = DE, let the points A, S and B, C be joined, and 

ABC will be the triangle required. 

DeMONSTRATtoN. Join the points E, B ; then the anglei 
BEC, BCE are eqaal, and the Z ABE is the diff. between 
the angles at the bafe BAC, BCA (:BEC) by 3* Euc. i. 
which IS of the given quantity by conftnrftion. Alfo, be- 
bccaafe/JC=0£bycoirflruc. v#£ is the diff. of the feg- 
ments of the baie, which by hyptsth, is of the given mag. 
likewife. Laftiy, EI being = EG = tEF (by conftruc.) 
DB will be=:iDF = ^'DE:i-iEF = CE+EG:=CGi 
whence the diff. of the bafe VtT and perpendie. DB is == 

AC, the given diff. by conftrue. In this folution thl^ 

bafe is fuppofed to he greater than the perpendicular; but 

if the perpendicaliir be grcaicft, the coaftruftion will be thfe 

fame, only AG muft ba fet off the contrary way op the bafe 

produced. 

■ In this manser cxccedinEly near it is alfo conflniaed by 

Meff. Geo. Coughrou, M. Curtlr. 7. Turner, IV. 'Valej.tKd 

the Rer. Mr. ffi/ditrt (the propoftr) ; and Meff- J. 4ff'<j!!<'< 



Wm. Reynolds, The. Ratiajen, AUx. Ro-we, fli/cJi. TajUr, 
ud /^M. ffi/iin ban aoiWered it algebraically. 

MT..Kiae Daltj's conftniAioii is confiderably di&rent, 
sod truly iDgeoioua; and tbe Rev. Mr. CraktWi csnitrQdioB 
ii u foUowif viz. 

Upon DB, equal to the given diff. of 
thefegmeoti of the bafe, defcribe the 
fegroent of a circle capable of cootaia- . 
ing the given diff. of the anglea at the 
bale ; and having taken thereon and on 
■D indefinite perpendicular bifefting it, 
EN and £.f refpe^iveiy eijiial to the 
half and tha whale of the diff. berwixt 
the perpendicular and the bafe, through 
J^ and F draw a right line lo meet the - - 

circular arc in A: then d-nvr AGCl to j?i>,. and join the 
points ^>^'i (7,£, and y^^^willbe the triangle required. 

Demdhstkatioh. On AC let ftU the perpendiculars 
DH, Bit and draw DA; then Cnce, by ijEuc i. and lo 
of 3d, AG = CC, and HG {by 34 Euc. 1.) = DE = EB 
(by conftiuflion) = C/, therefore will yf// =; 7C, and A I 
— /C^ HI =t DB. Moreover, by fim. triangles, FE : 
EN :: FG:GA\ bin by conftruflion F£ is = iwice fA; 
wherefore FG will be — twice AG = AC; and confequently 
BI— AC= EC — AC = EF; and the diff. of the angles 
SCA, SAC is manifeHly = the Z BAD. 




VI. Qdbitidm 647 anfioerfJ Ij Mr, T. Mofs 
{tht Profoffr]. 

Co«sTRuCTron. BiIeAZ)fl in r, and lake rG — Er; 
aifo, in G £ produced, take EN a 
fourth proportional to »«, « and 
DR, and upon GN defcribe a fsmi- 
circle, and ereft the perpendicular / | jjrj, 
£ M meetinB i'» circumference in 

Ml then in FB produced, take (—.^lU^I \q 

jef,/=,£it/; join i;,^ and the I^ J^' J^''U 
thing is done. 

Dehohstka. PrawGI.-L(7ff meeting y/ff in /.: then, 

by iheprop. of the circle and eooflruc. the rcftunftle NEC 
=:EM* = AB',»udciKtehrc-EG:ABi-. AB : EN; 
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bat by Gm.Ai EG -. AB :: GL : BC; whence, by 
yadily VS : GL : -EN: BC; but by conftrufti™! 
£<- = rff,flr=rD,andCL|Ir*; whereforcGL = ir», 
ftid eonfequently ihe reflangles contained by J3, BC, and 
£7V,,,7-», and alio their hiNej, areequa!: whence™ be- 
Mg to n.{:.: DR: EN hy conftruc.) : : Dj? X rs (= tr»i>ez 

Mr. G. Coaghroa 

Conftrufls it by taking BJ fo, that m may be to » : ; 

■n L~f '^' ■ ^"*' ! »heta drawing EA. the thing required 

Will be done.— For byfimaarity of As, the ii,EDC: 

■.ED^--ER' •: S^EDC: EI)* : i A >4BC: A3', and 
alternately, the trapez. CDRa : A ABC (; : ED'~ER* 
'■AB*) a m-.tt, per conflmaion. 

Anfvier I, thtfamt by the Rev. Mr. Crakclt. 

CoNJTRWCTioH. Upon ED deforibe a fcmicircle, and in- 
fcnbe therein EIziER, anddivideffJJ in 5 in the dven 
ratio of « to « -then take BA{in FB produced) = a founh 
proportional to ES, ST(.^to ED and^meeting the drcuin- 
ference in T) and D /, and draw ACa£ for the line re- 
quired. 

DiMOBSTfcATioif. ByEoc 6. 19, AeABDC: AERa 
"' .^ J,^S ' '•'°y<i>™on. permutation, &c. the tra- 
pezium CDRa : ED* ~ ER* -. -. AEDC: ED* :: 
A ABC ; BA'; whence by permntitioo. Sec. the trane?' 
CDRa : A ABC :: E D*~ S R^ or Td'-EI^^ 
(Eac. r. 47) DI* : BA* :: {by conftroc.) ES* : ST' = 
(by prop, gf the circle) ESxSD :: (Euc 6. i.l gs • SD 
: ; M : «, by confttuflion. 

, We hate likewife been faTonred with ingenious and efc- 
giBt cooflrniflions to this qiieftion from MeC R. Burrmii 
7. Chipchafi, J. Dalby, J- Turaer, and the Rer. Mr. mU- 
W; and algebraic folutions from Meff. 7. A/p/anJ, fVm. 
RejniUr, The. RMnfvn, Alex. Rfwe, Mich. Tajlar, ud 
IVm. tViikln. ^ 



C..K.;ik 

fl;.rr jif.». Vol. m. Kk V1I.<^1|. 



1^.4. Labiei'Diakibs. CAo/A^«|] 177], 

'VII. QussT'ioMfi^S anpoiertilj Mr. Ifaac Dalbf. 

CoKiTxucTioN. At right angles to the gjveii bafe Cv 
take CB fo, that their refinngle 
way be = the given magnilude. 
Upon BC let a lemkircle be de- 
fcribed, and produce BC fo, that 
BD may be a fonrih proportional 
to the given parallel line, the bafe 
fcV and BC; alfi, produce Cv to 
make iiW 3. fourth proportional to 
bn, CD. ard Cv. Bifefl CIVm 
X, and draw the line DK.; with (* 

which as rad. and cent, K, defcribc 

another femicircle meeting CIV produced both ways in G 
and^; from D 10 the former femieire. oo BC. apply /JP 
:= CG, producing it to meet the drcumfeience again in R, 
and on /)fi produced let fa'l the perptrdic. 5^, cutting 
the faid'fcmicircle in m; join B, R, apd fi^/i wjl be the 
triangle required. 




■ Demonstration. Join Rw, mC, CP, BP, and draw 
CN,C0\B9, j;? refpeftively. By Euc. 3. 15, ffC: CO 
: : CD -.CGJ- ^P, by con«ruc.>, and by Cm. As, DO 



X DC:: DC: DP; :• (c.o) DO = gC; bat, becaufe 
Xy, Arc are equal, and C»'b bifefledin jr(by conftrud. 
WO is ~ Cg\ V OP = CW. Moreover, the Zs BmC, 
P^P heina tight ones, Cm n \\ PS; confequently the 
gica wft, CP, and their chorda mTf, CP are equal to each 
other refpeflisely, and thence SR s: PN: but, by fim. 
triangles, BD : CD x: Bi:CN:: ^ft (_PN) : NO, 
juid bv conitruc. BD:CD::Cv: vW; whence by equa- 
lity, PN : NO :: Cv I vW, and, compounding, OP x 
CWtx NO:v rV; but we have already proved that OP=i 
CSV; :■ (.s.g.)NO = vIV, and coakqaeniW P N {■= ^R) 
= Cv, the bafe. Again, by Gmilar triangles, Bm-.B^ 
(: : mS. v ^R) i: BC : BD; ■■ PtS n = the given pa- 
■ raliel line, by conftruftion. Laflly, by fim. trianglca, flC : 
CP{mR) -.•.BR: ^R; whence nRx BR = BCX Z^t 
(Cf), the given magnitude, by conltruflion. 

This conKruflioD, though lefs concife than fome others, 
may perhaps be found acceptable to fome of our readers, ss 
it is derived from firtt principle! onlv, without either traof- 
forming it to another prob. or calling io the alfiOance of 
any other prob. already known ifl order to its folutjon, 8tc 
whereby it appears to be aa origioal, indepeadent problem. 
Meff. 
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flrafled this problem in a neat, elegant, : — 

ner ; and Mefl. jf. AMani, T. Rebinfin, Alex. Ronue, Mich. 
Tajier, and tVa. IVilkin biTe given algebraic foluiions tg it. 

VIII. QuKsTiOK 6^^ an/'Mtred by Jtfr. Borrow. 

CoHSTKvCTioH. Draw PK making with the given line 
AB, the given angle APK, and de- 
fcribing on -^ A" a feraidrc, take AW 
= [he diff. het\Keen AP and PK, 
and apply it therein From A, and 
imnK.IV: thmdn^K PS XtoKfF. 
catting A Km //, (he point required: i 
for drawing ff / | to PK, PHI will 
be the triangle whole periueici is a 
lainicDum, 

Demonitration. Draw ^J? I to PA" and =j1P, and 
join K, R, and dTavir -KM \ AP, meeting AR in M, and 
continue /i/ to meet KM in N mdKR ia r: then I fay 
the perimeter of the AP///i»alwava = P/^H-//S + /A(i 
for, fCH:KA:: Pi: PA:; Ht-.AR; b^i PJ=:AR 
(by conHrucOl v P 1=. H r,xai. HS'a always =:Arr! for 
fffice MS and A!¥ are etch J. to KiV, AlV : HSx-.JK 
\HK :-. AP : IP '.'. MK: NK :: MR: Nri b>,t AlV 
= MR, each being by cnnftruc, = AP — PK: whence 
BS = Nr; therefbre US -^ HN= P I, ^ad Pff -^ ffS ' 
+ IN — ihe perimeter of the £^ P HI, as was atHrmed. 
How, the fame holds true wherever thu point H is taken 
■betwixt A and K- but of ihe three lines which conftitute 
the perim. IN'a always the fame, and iherefore the periiB. 
will be a min, when the fum of the two variable lines PH 
and H S \% fo, and that will evidently be when they make 
one Ilriight line P^5 -L to KIV. 

The conKruAiors by Mefl". G. Caughnin, the Rev. Mr. 
Crahlt, J. Ddlhy, S. OeU (the propofer), 7. Turner, IV. 
!Vale!, and the Rev. Mr. Wildbore. arelikewffe exeeediBgly 
elegant and ingenious ; from which, by way of corsllary 
aoa remark, chey have, 'in a curioui manner, pointed out 
various limitations. Sec. lu it, but our great want uf lopia 
at prefent obliges ui to omit them. 

Mefll?. Afpland, Tho. Rr-hinfiit, Alex. Ro--we, Wm. Smart. 
Mkb. Ta^hr, and fVnu IVUkia hare folved it algebraically. 
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'IX. QoBiTioN 6$o ar/atertJ ij tie Rtv. Mr. Crakclt. 

ft will readily appear tb»t the flaff will caft the gieucft 
ua4. at the Ei^en time, when the 
fuo'i r,i^s fall apoD it Id a per- 
pendicular direftion ; therefore, 
if TSB and SJZ be fuppofed 
two right-angled triiDgles, hav- 

-iog Sr{tht Riven ilaff= .(feei) 
perpeodia. to the horiz. SO, and 
s: S/i Co ioclioed to it as to mdu 

■ its (had. SZ a max. u likewtfe 
TS t to -i-;;, ilMty will be lira, 
and tquai, and ol cuurlt :>z~SB = BZ = i*ji«6r feet 
=: TB — SM, jind thence the ^T BS or JZS = ^^o ^ 

44" = (he fon'a nierid. aliiiude.-^^ ^Now, with Z^ raj- 

deTcnbe the Circumference of a circle incrreftioK SZ'm H, 
and wheq produced in 0, and having let fall Al^ od HZ, 
drawn zZ 1 theretp, aod made Of = the verfed fine «f 3» 
4j* the given time of the ©'1 nfiijg after midnight, perpcB- 
dicularjyto HO apply to (he circumf of the fild drc.I.i> 

, a fourth nrnrnrlional to HF, FO, and .^/: then draw AD, 
COtttng ffO ip G, and^rpendic. thereto ZP, and PO wijj 
be — tiic latitude requirea. 

F«r, if PC be the reprerci]t£ti;>c of 1 tKen4>«c p^eg 
throuRb C and meeting E ^ drawn through the center Z | 
•a ^D. in the point A, by the nature of the orthograpb. 
PTojefl. fim. triangles, and cooflruc. it will hcHK: K& 
tx AC : CD : : AI : LD : : H F : FO, or, by compo- 
iinoi, F§ i K^ :: HO t FO, and coDfequeady, K^ 
icorrefponding to the fenii-noflurnal arc CD) = FO, aa- 
ftrering to j" 4i' a» it ought. 

The calcolaiion wiil from Jience be very eafy ; for, fmee 
ZKxnA AT^are refpeftively = ibecoline andverfed lino 
of j° 4('. ami AI= fine of 47" o* 41* the ©'s merid. alt. 
iy fuppoline ZAfii ZE-=z, will be hid DL{= K^X 
Jl-^HK) = '0007839, thcnat. fine oi c" a' **' the 0'i 
ieprefT. at midnigiit; therefore by the nat. of the fpb ere, 
the comp. of the required l^uHEor xP(=:iXHA+OD) 
= aj* J 1' 4i",ind the ©'s declia. = EA{=iX HA—OD) 
s:i3» 19'. giving June aifl for the day 90 which the tra- 

. Teller performed his journey. Lftfilv, if a degree on the 

«quator be fuppofed to meafure 69* miles, we (hall, by Cm. 
feaora, have i : fine of aj= 3(' «' - hi ^ 7i ■ toS-0»43, 
^ccmiles, thelengthof thereiiuiredJourneT. 
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In this manner nesriy the folaiion is alfo given by MefT. 
7. Chipchafi (the propofer), G. CsUskron, J. Dalbj, i. 
Turntr, W. IVaiet, and the Rev. yitJVildbcre. And Meff. 
Ed-ai, Fliiir, Tho. Rabinfin, .Ilex. Rmjc, EUa. Suesetu. 
Mich, raster, and W. IViIkin ha?e folvsd it aJgebxaicilTy. 

. X. Question fiji anfrurei ly the Rev. Mr. Crakelr. ' 

WbcD the change in alt. or Z5 — Z®, in the given time 
is a max. the ^sZ©P, ZSP wjll, by ' 
art. 19J of my tranflation of Mauduii's Tri- 2 n 

fanometry, be equal; iherefure, if i and i' j^r~~:^ 
eput for tlie hour angles ZPQ and ZPS, 
L for the lal. or comp. of Z P, and D for 
the required declin. or comp. of PQ is 
PS, we fhal l have, by art. 114. f in. 6 s- 
cof. D X taiig, L — tin. iJ x col. * = tang. 
Z0P=:ian.Z5P=fin.A'-hcol'./>xtan.i.zp:IIn.Z)x_ 
according as the Z.ZPS is acute orobiufe; or, by n 
plying, dividing by cof. D, fubftitutlng tang, for — 7^, and 
iranfpofition, fin. h- X cof. i X'tan g. D :+: cof. ^' X fin. ,» y 
tang. Z> = (by art. 85.)fin. A' zp A x lang. D = lia.^' — tin T? 
X tang. L ; and therefore, by ait. 87 and 91, cof. \ x' ti'—A 
icof. iyi^j+f> ••■■ tang, i- : tang- f^> and fin, i X i' 4- A 
: fin. 4 X // — A : : tang. L : taag. D ; which are the two 
' theorems given on p. 189 of the above-quoted book. 

We are alfo favoured with ingenious foluiions to tbii 
queftioD from MeJf. 6". Cmgiron, J. Dalbj, JVm. Smart, 
fT. IValet, and ihe Rer. Mr. SVildbore. 

' XI. QuESTios 653 anfj.-trfd tji Mr. HuCton, 
{the Prapefer). 

Let X denote any variable height of the fluid in the veflel, 
and 2 the correfponding time, m — jij-j P ~ th* area of the 
ie^ion of thejipe, h— that of ihi: hole in the veflel, and 

a ^ the vetocTiy of the water in the pipe. Tben i-/mx 

rr the quantity running out of the veiTe! per fecOnd(fce p. 4 , 
of my Math. Miicd.), and ap = the quantity running in 
per fecond : wherefore ap — h'l/iax = the rate of the 
ttfrel's'fiUing per fee. and confequcntly apz — hz'/mx 
■will be the increif; in z time, and is therefore = tht flux. 
Kk J of 



of the qnuitiiy in the vdTel. Kow. the refTel being giTCi, 
by the rules of meDruratioo, the content of the pirt whuls 
height U X, will be f(wnd = *VX*£+ «7 « +_M3 X 'jSi**! 
«4iore lux. er^Xx' + iSx-hti X *7l54ic, muft theTe< 
forcl»e = «??-isv'mx: whence i = *-^±I?-i±|i X 
v> bT putting tbt g^Tcn numben infiead of j, m, a, and f, 

' XV| by patting vv for x: the flaent of which is z =: — ~ 



X hyp. Jog. of — ;£; — ; which is a ge* 



aer»l expreffion of the time for any alt. vv (x).^— Now, 
when X = I fool, v ii = i a'lfo, and then the above expref- 
fioD bringi out 4' 47'jj j' for the time when the water will 
be one foot high in the velTeJ. 

Alfo, fince thegreateft height iietideatlywhen the water 
runs as fait out of tbe TeJTel as it runs in by ^e pipe, / — rv 

Bjuft, in that calt, be = c; v v= - = I'^jigSj, and x 

_{=iJtj) =5 3"7i»3j* feet, the greateft height of the fluid. 

But when i — rv vanilhes, the expreiEon — — ^ — becoises 

infinite, and the yalae of z infinite alfo of confequcnce : fo 
that the water will be an infinite time in riling 10 the laid 
greateft height s'733351, that height being the limit to 
whicb it cantinually approaches fram noihing, bat to which 
it can ne»er attain in any given finite lime. 

The folution by the Rev. Mr. {Vitdbare h very ingenious, 
and founded on a new principle, which our narrow bounds 
caodot contain. iAT.G.CoughreTi, Mr. J, Daiby, and ihe 
Rev. Mr. Crakilt haic alfo faTOured ui with iDgemom as^ 
fwcri to it. 



LQjrtt- 
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XII. QuiBTioN 6j3 enpaitrid hy Mr. W. Wale«; at 
at whif* Rfjutft il VMJ re-frcft/id. 

Let VER reprdeat the conic- feftioo in which the earth 
U fuppofed to revolve, F the focu«, f 
the place of ibe perihelion, E ihe 
place of the earth at anv affigned 
time, and S that of a itar : Draw the 
tangent £7", which will give the di- 
reflion of the earth's motion at E, 
lake Ea. to SS, aa the velocity of 
the earth when -at f. is to the tcIo- 
diyoflight, and fP, -Lff, as ihe 
velocity when at F. From S, on a 
planepaning through the (tiir parallel 
tothitofthe earth's orbit, draw 5^ 
and 5^, = and ] to TjS and £», and /i and B will be the . 
;ipparent places of the Aar in thai plane, when the earth 13 
at E and V, on account of aberration. Let fall on E r the 
perpendicular /'P, -which, 'it is welt known, will be rcci- 
procaliy as Ea, or its equal Sj4; moreover, FV will be 
reciprocally as SB. Now, if the traje^ory FER be a 

Earabola, the tang, whicli is drawn parallel to the aice will 
e at an intinice diftance therefrom, andihe perpend. cheieOQ 
flora F will be fo likewlfe; iis reciprocal therefore is =0, , 
and Tq the path In queftion pafTes through the points S, A, 
and B. Draw A B. By a prop- of the parab. FV : FP :: 
FP : FT, and becaufe /TX SB^FPX SA, rV : FP 
;; S^: Sli, and by eqjaliiy, FP : FT :: SA : SB; 
whence, the Z.3 F and S being equal by conllrufiion, the 
As FPrand 5,^SareCmilar-, and confequently, P being 
a fight angle,, \A will be S right angle alfo, and that where- ' 
ever the point ^may fall; the curve SAB (or path io ihii 
cafe, required) is iherefure a circle. 

But if the earth's orbit VER be an hyperbob, and S ths 
irne place of theHar, defcribe on the ttanfverfe axe l/K" 
the circ. USpy, &c. then it is well known that all per- ' 
pendiculars from the focus F wilt meet the tangents to this 
orb on which they are demitted, in the circumtl of this circ. 
and if FP be produced to meet it again in S, by the pr«p. 
of the'circ. FP and f/' will be reciprocaiTy as /"^and 
tU\ but they are alfo reciprocally as AX and Bf, ; there, 
■fore FU i F^w WZ • A%; and a* the Zs ^U aod 
4% B ue e^ual, and that wberefoeTcr A «Dd ^fall, it it 
eridcDt 
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evlilent that itie path of the point ^ will be fimilar to that 
of the point ^; but ihit of the point 9 ii knowo to b^ a ' 
circle : confenuently that of the point A (or ihe curve ap- 
parently dcfcnbed by thelUr vn account of the abbeiration, 
10 this cik) is alfo a circle. 

ScHOL. I. Becaufe the apparent oath of the Aar will not 
be on the plane above fpcciii<.-d, unlets its true pbce be' the 
pole cjf the ecliptic, but on one which is perpecilicular to 
the line joining the eye and Itar, il follows from the nat. 
of the orthographic projeflioo, that the apparent path will 
be 10 every other cafe an elliplii, excepting thai when the 
Hit is in the ecliptic, and then it will be a right line. 

11. Beciufe the afymptote becomes a tang, to the hyuerb. 
when both arc produced out to an infinite dift. it follows 
tint the pcrpeodic. (rom the" focus on the afymp. will be 
grcateft; th';rc/ore its reciprocal will be leaft, and the flar 
can Jiparently approach 00 nearer toils irue place than by 
that did. Moreover, becaufe the afymp. pafles through the 
center of the eirc.i/^/'K, the faid pcrpendic. will be a 
tang, to it ; therefore if from 2, | to the afymp. a line be 
drawn = to the faid reciprocal, it will be a tang, to the path 
at its nearell approach to the Itar's true place; and there- 
fore if the circ. was ccmpleated, the true place of the ftat 
would be withtmt it. 

Anf-vier to the famt fy the Rev. Mr. Wildbore. 

Let JMD reprefsni the earth's orbit, JB its traofTCrfc 
axis when an liypeiboia, F, y 
its foci, &c. Mr a tang, to it 
at M, FO a perpendic. let fall 
iromf upon MT, aF mother 
npon Ff, and JGBH the cir- 
cumftrence of a circ. defgribed 
iboui the diameter j4B ; and 
fuppofe, when the earth is at 
■jf, that F and a are the real -D 

snd apparent places of the ftar 

reduced to the plane of the ecliptic. From F | to the tang. 
MT, take Fd : Fa :: FA : FO, and from a upon Fa take 
ta^dc, with which as rsd. defcribe the femicircle adh, 
and the arc ad will be the apparent locus of the ftar re- 
duced 10 the ecliptic, whil/l the earth moves from A lo M 
in an hyperbola ; but when the orbit is a parabola, ca the 
rad. of the circ. fliuft be iaken = ff =:iftf: which circ. 
. wiU 
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will likewii^be the locus in ihis cafe.— For, by ib; saiurp 

of aberration anii central motion, (vide prop. a. pa. J, of 
Simp. EfTayx), ^ is the apparent place of the ftar, reckcecl 
to the ecliptic, when the earth is at Mis by conltracOi I>c> 
caofe the velocity of the earth at Wij to the relocity when 
a.t jf, &s Fji ii to FO, per cor. id to ^top. ift oo pa. 14. of 
Simp. Effays aforefaid, and (drawing AS to meet FO (b 
that j4S and SO may be equal, and joining the points A, 
and a, d) the Zs dFa, AFO being equal, and their including ' 
fides proportienal (by conHruc) the As AFO, dFa, aotl 
dca. ASO will be Cmilar. and confeqncntly Fa: Fc -.t 
FO : FS\ but the ratio of FO to FS is always the fame 
[beinK in the conftant ratio of f S to FC, as is eaiily de- 
monlFraied, the circumf. AGBH being the locus of the 
point 0, per pro|». ij.parl J. of Steers Conic- Seiftions), and 
therefore the r^do of Fu and Fc will be always the fanw 
likewife, and Fa bein^ conliant, Fc and ca will be always 
the fame, ac\d the poinL d be always foumi in the circwmf. ' 

of the fame circ adh, as per conftruflion. But in the 

eafe of a parabolic orbit, AC being infinite, the locus of 
thepoiftt becomes a ri^t Wnt-i-xoFA, and as thetn- 
angle FAO may be then drcurafcribed by a femicircle,'.rfS 
== £0 willbe = f£, ap4conr<^i)e>uly Ff scff. 

Coiloi.i.AKT. The proportioti FM : FC :: FO : FS ti 
Fa : Fc alfo holds when the orbit is an elliplis ; only AC 
frcipg then greater than FC, SO mult be grc^isr Hiiu fS, 
and ea than Fe^ nherefBre the circ arc ad will in tbit cafe 
fall partly beyond ttie axis, and be compleaied in one revo- 
lution of the «arih. But in the cafe of the hyperbola a^ve, 
it is evident that the point d, in moTiDg along the arc ail, 
can never arrive at the polition wherein FJ would be | to 
the afyroptote, nor at the point /wbea the orbit U a p;^ 

We have alfo received very ingenious, elegant geometficd 
folutions to it frnm MfiF. Burrow, Ctugiran, and Dalhy.-. 

Sod Peter Puzzlrm has obliged us with a curious anatyiical 
cilution, but through gieat want of room, we have been 
forced, with much regret, lojeave it out. 

XIII. Qwest. 6$^ aufwred bj Ihg Rn^ Mr.Vi'Mhtin, 

Suppofe PO to reprefent the objeft, B E the path of the 
fliad. of i' from midniRhi to the time required: draw PS | 
to the earth's axis, till it cuts the traofverfe diameter BD. 
With PO (i) rad.defcribe the arc 05 cutting the axisio^ 
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auAhi^mgioirxA PD, PB.PE.MdiOE, lei fall 0« J. to 

i'f, CiwPJ, miSriQpB. 

Then 'tia well known that rS 

H [he Cdc of the co-declination 

£PS, Oh ihat of the co-Iai. 

OPS, aO ihe Cce, £0 the 

tang. P£ the fecani of the CO- 

aJt. EPO, and BOE the azim. 

from the north, at the time 

required. MoteoVer, the dift. 

delcribed at E, during the in* .. ., , 

finitely Cnall inftant of time - "'"--. ^., |"^:i 

that the velocity can be conC- """" ^ 

deitd as uoiform, is, it is well 

known, = \/£0»+£(3» XjCBOE*. Bat, by Simp. Plus. 
P.3S1, uB^E : EPO^j-p^ :: (in the oblique fpbe- 

rical triangle lenliinated by P the pole, Z the zenith, and 
© the iMa.fiefig. ^ 6ji) the co-ung. Z.O : ». ZQ) (the 




: EPO) =^ aO = -~% confeqnently SOEx 
: Moreover, as s. P0 Xcoi;0 ; i.ZO s: 
^ ^ : ^ the flnxibn of tbe time : 



co-alt. 



£O.CO-t.0 

■ £O.PE-' 



z xs.70 

(./JQ X col.® 



E0.< 



motion, the diftancex/fifiJ' ■¥ EO* X !((?£' = EO X 

V r+^2iJ ■- by thetime-j— pg^— — Q i3 = tothe 

Telocity of the uniform motion during that time = rS. 
P£i/PE^~.s7Q' -!-cof. ©*, which by the queft. is to be 
a max. or, hecaufeP fi» = i H- £0'. s.©' -fcof. ' = i, 
PE^i '+ E 0* ."i:©^ = F£V i +£0' — £P' ■cof:'©"', 
•PS' X PE*~EO .cof.0» is a max. But it is proved 
by writers on fpherics; that the coC Z O X s. Z © X s. ^0 
= cof. ZP — cof. Z X cof. P0 = cof. O X «;? X rS =5 



Pb- 



rP-rPibut tfO = |^,andaP 






~ EF^ EP 



«oJ; X £0 =1 'Fb.iP — kP X r^' : Confequentfy 
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P£' X P£^ — Pb.PE — r^V IrS-'- = . _ 
P£+P^.Pi-/^P./-S-' XPEXPE -PE . Pg- r^ ■ ■ - 
ia a i^axiraum, or PE X PE.rS+Pb—rP X PS X 
PE.rS — ^i> + rP» max. take any where, ^'=-p{sr~s 
and pf - - /£ . , and P^ X 7ETP7 X P£ X PI^-PE 

is a max. wherefore, per luc. II. j. aud v. 4. 1 P £ — /^ / 
:x PE xTV^^PE = iP E- Pr X PExPE^^Ti; 
whence PE may be readily found by a geometricaJ con- 
flrDaion, or otherwife, = 89-79711 = the co-fecaoi of jB* 
4i', the ©'3 alt. at the time itquired.* 

Icgeaious anfwera to thisqueltion have alfo been received 
from MeiT. C. Ceashron, J. Dalbj, and W. IValei. 



' Ai teveral of our corrcrpondcDti hace complained of the ob- 
Jbuiitfof the rolulion ibore given to thii qucft. we Ihill here, at 
tticit rcqueft,. ruhjoia another foluiion 1 little dllFerent from it, 
which may perhipi he betccr underftood b; fame readcrt than the 
above original one. 

In order to thin, let the foliowio; additroat, in dotted linei, he 
made to the figure above, via complete the coae PBA, and pn>- 
dncc ili'axe P S to cut BD in T ind the diam. A% in the center G 
of its bafe 1 alfo prtidiKe PR to ihe ckcumf at ¥. and draw ano- 
ther line Pe/indcGaltcly near it, on whkh dcmil the j. S,t% and, 
Uftly, join G. F. 

Then, eonoeiving the right-angled A P G -B to lei-olvc with as 
uniform motion about the ue i> G till it copiet to the politioo 
PGT, it ii evident that SGF lithe angle of time cnrrefpondiag 
to the ^B9£ of lEtinuih and PRO at altiiude; alfo Ff'n a* 
|he conltam Rui. of the time 01 uc BF, Et the flu i of the arc 
"BE deferibed by llic Ihidow of P On (he horizontal p'ane BED, 
e£lhe Aui. of P£, ind E/ the flnr. of an arc wliofe rad. i»P£, 
And when. the fliadow nS'P movmjuiikell, then Et will be grea- 
left in refpea of Ff, and therefore «e ir« lo find Ec-^Ffi max. 

Now put 4 and b for (he Cue and eoline of the lat. PTO or 
BTG, cand Jfoithelineandcormeof thedeclin. P BG, and c 
the fiae of the alt. PF. 0, 10 the rad. i. Then, in the fpKcrical 
A PZOor PZSiiiiht fig. to thefotudon of tiueft. tfi, all (he 
fidet are exprefled, to find the ^ P of the time, whofe eoline 
therefore, or the eoBne of BC F ig our figure, will, by fplieriei, 
befound=;i>« — x-^i^, and thctefoie the Sua. of SGF, or of 
ate 
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Tit Patza QoilTiON anjwred iy Peter Pnzzlcm, 
^/^*<■ Prafsfer). 

Let f;, if be circalar arcs dercribed &on the ceat. e in 
idifiereat planes ehp, cbq; and, the ^ 

Z-pii oeing fuppcftd -indefinitely S_ £ * 

Cniil.let oylie an indL-finittJy fmall P^ 

particle oTthe cuire defcribed by the u// 

body. Put r,j, and s to dfnote ihe " 

fines of tbe arci ip, i?, and [he angle . ■ 

bpg refpefli?ely; alfo, put u For the aogolar Telocity of 
the circ. in which fhe body is always to be fonnd, about 
ied, meafured at a fiifUnce from e = to the rad, cb, and d 
for the Telocity of the body aUng [he faid ciicle. Call the 
fiid rad. a, and confidering the required force as com- 
pounded of two force), one afting at richi jngles to the 
plane of the ciic. in which the bodj is always found, and 
the other in the diredt. of the tang, to ihe f.iid circ. ai the 
point where the body at anyameis; let / and ^ denote 
thofe two forces refpe£ti»ely. 

Then *» : a : : j : tu C= ~). the Telocity at q at tigjit 
tngles to*? being denoted by™. Alfij.ji: / i: rr— = 



the are whofc cbfioe ii thii quantity and ra^n* », is i -5- 
/^l,l,id~al — tV, ffhidnlrawn into ibe »d..SG,<>T m, g!«i 
pj' ^ mz -V- •/ibd^— lie — I *. Again, i : t (rad.) : : * 
(SG) : m-^ J = PB = PF, and i s i !;n( fO) : n^zz i 
PE; hence {PF :;>£: : Ff:) E.i=i»iz-i- 1 ^/itiii-'C'x-^i 




being equated 



Cbc or jS' it'', ruppnltng the declin. to be x^" aa". [But if thr tnit 
, pwfent deelin, 13= 18' be ufed, z mil conieout=: the line of 34* 

SV toi the alt. when the (hidow of the fiimmit moves faCefl. 

An d he nce the tinfc from nudo^gbc ii eaBlJ fouod, hi«>(iDc being 
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Gne of bqp, aod — : w : : « : ?^ the abfdiutc velocitv 
oi the body at q along the cnrre cp; which would be iBTa- 
riable if no force were to afl on H>e body but the lenfion of 
the firiqg, Hierefare in that cafe, a, r, and 1 being con-, 
fidercd is invariable whiUt w and y vary, Wjr -t vij would 
would be = 0, and ill = —-^ = — 2i. But the forw 
ycominning to aA oo the body, lu will be = £1 + — 
eonfeeiuently ^ +-^, the exoefi of ^ + 21 above -i 

— , will be the flux, of the velocity of the body at right 

he aiSioB of the force f; aod 
le time being iDanifeAly = 

-willbe=^4-2i2, and/ 



anglet to tg, occalioncd by the aiSioo of the force /; and 
therefore, *he ^fluxion of the time being manifeftly = 



. the velocity in the curve pg, would be invariable, if th« 
iorces / and £ .were to ceafe^ing; therefore vi>-4-<ai<uf 

WMld in fuch oft be = c, and i = - 22^= llii^: 

confequcDtly we have g X — '^ =: v — "" ■ ^■'^ =3 

v/aa —yj 'WW 



aavv — uuyy' 



^,andi=i 



Thus IS the que&ion folved generally, the required force 
being compounded of the forces /and g fuuod above ; from 
whence its quiotity and direftion may be known, and the 
folution may be eafily adapted to particular cafes. I (hall 
here only take ootice of one particular cafe, and that is' 
when a is invariable, which 13 the fame ai lera, ». p. j. of 
the late Mr. Simpfon's MifceJI. T rafls. In which eafc u be 
»e = o, /appears to be = ^^"Vaa- j u ^ ^^ ^ greatett 
Vhrj Math. Voi-in, L l"" „Iae 
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value (whcD j = o) = . The gent. I ha*e juft now 

mentioned has canfideredv as invariable, without taking any 
notice that it will not be €o, uclefs the body bc'Sded od b; 

a force y =: =p: ^^JL?^-^Ji, Indeed he has conC- 
dered the velocity u as very fmall, and then g will be 
very fmall, but not abfolutely = «, nor yet iDdefinitdy 
fmall, tor u (thoueh fraalH bdng finite, g will be alio 
finite. The foluiioo here given ia irue whether the ve- 
locity u be fmall or great. If, u being invariable, g 

be =: o, aavv will be := fiijj, and ii =: ''""t*-'' ^ 

e being put for the velocity of the body at the commence* - 
ment of the motion. Therefore it appears that/will in thai 

cafe be = ^~^i ' ' w*"ch. when v 

ia very fmall, is nearly = "" ■ ^f — ~, the value of / as 
coniputed by Mr. Simp/on. 

If u be invariable, and only one force afl on the body, 
rtit.force mnJ b= = <^«»«°° + "»W X v^'-««-»«> ;. 

and the direfiion in which it mufl: afl, inclined lo the plane 
of the circle in whi ch the body la; in ao angle whofe line i» 

to.rad. as ip to '^'"^^''^"^ ""'''' ■ Mr. Simpfoo feems 

not to have been aware that the force g muft neceffaiily id 
to keep the velocity v from varying I 

Mr Dc/<i tau'/?, in hisAdrpnomy (art. )457) propcfing 
to explain Mr. Simpfon'i foltition, has obferved, that, only 
the force /ading, v will not be invariable when u is fo. 

Pat, without computing the neceflkry force jr. or the 

exaft value of the force/when ? is = o, he neglefls a part 
of tine force/, and entirely negtfls the forcej, as being 
"what he csWi infimmenti tftili dittroifiimt ordri; whereas 
they are not generally infimmoittpttili of any order what- 
ever, being aiTiEnahle quantities which may be confiderable, 
and therefore Ihould not be necltfled without firft compu- 
ting iheir values, and ihewirg that, in the cafe in queftion, 
they are ioconfiderable. 

?ne confeguence is obvious, when a number of bodies, 
'kept from flying from the center c by any attraflive force, 
^llowone another in -the revoiriog circ. from the point i. 



Ho. 7o> Hew QjJESTieHi, 387 

cachhayiog the fame velocity (?) when at that point.—— 
The force f being computed as above, if only that foice 
aifli on each, thej may be always found in one and the 
fame circle, forming a kind of a ring, but will not revolve 
flniformty therein, unlffs each be alfo aSed oa by the 
force g. 

The Rev. Mr. Wilihore has alfo favoured us with an in- 
genious folution to ihis qufftion, and ihe piizss of a and \% 
Di'iries for the folaiion of it are the t«r[>efti»e claims pi" 
that genilcmau and the propofer Peter PuzzUm. 

The Eclipfes calculated for 1773. 

This year wilt prefent us with two eclipfei of the fuo and 
two of t&e moon, according to Mayer'i Tables. 

The firft will be of the fun, on March the 13d, in the 
morniog. invilible in England, but viGble in Alia. 

The fecond will be of the moon, on April the 7ih, in the 
morning, iDvifible at London, biit vifible in the pacific oceao. 



The fourth will be of the moon, oii September the 30th, 
in the evening, pan viGble at London; Beginning fh. jjm. 
sjs. Middle 6h.im. 44). End ;b. jxm. 3). Digits eel ipled 
7* iV apparent lisie. Isaac Tah&att. 

Netv ^leJHms, 
I. QoEiTioit 655, ij Mr. John Shadgen, 

Ye ladies, conrt'ous, kind, and fair. 
Who oh myfleiioua truths declare. 
From hence * the name of him you'll find, 
Whofe heav'D-bom mufe charni'd all niAiUCtiid. 
Be quick, conclfe, correal, and true; 
Next year I'll do as much lor you. 



r J'' r + X + xj: I « = 45056;9, ) 
V«*3'+jp«> = 8i69o,C 
) ax* + zxy* = -igfigo, C 



. :, j>, and z, which denote the placet of the lettenib 
the alphabet which compofe the poet's name. 

I( 1 a n. Qj]is. 
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II. QuE»TioM 656, Ix Mr. Wnx Spiccr. 

Gi*eo the legs of » phae triangle eqaal to fo and too, 
' and the ted>aue coaiiuneil b^ the bafe sod the line bt&S- 
'ieg the verticaTangte and termitiatiDg io the.bafe a nuxih 
nuim, t« dcKrmine ihe-trinngJe. 

III. QuBSTiOM 657, ij Mr. Wo). Wilkiu. 

Bequired the number of ale galloDS contained in a ctfk 
conipofedoftwoaqual conic fruftumsflf the Icaft refiftaace,' 
lying with na axit parallel to the faori;u>n and' the liquor 
iuft coTering its ends; the bung diameter being 7 and the 
IcDgib II itzti 

IV. qvttrtw ftsS, hy Mr. H^s. 

To determine all the different ways It is polHble to pay 
50I. wirii piftofea at it's, each, gnioeaa, raoidores, and Cx- 
ntd-ihtriies.- 



V. QwrwiOK 6f9, *r Mr. Wffl. waWa, 

ie plane triangle ASC, there is B , 

given the angle at C, and the pans or A^w 

lep:ments of tiie bsfe AD, AE, to con- / VnN. 

ftrufl the triangle fo. that, if BD be AH-.\, 2>-0 



In the plane triangle ASC, there 1 
given the angle at C, and the pans 

^ ^tiie b ' "* "• 

_.._ -riangk ., 

i.the Z ,^50 may be 

and BC\aECiAmvan. 

VI. QtfB^TroN Uo, It Mr. Steph. Hoips, at tit 
_ Right Hen. the Earl Spencer*^, at Althtirp. 

Of all the plane triangies having the fame given bafe aod 
perpeodicdar, to determine Eeometrically, that whoferer- 
deal an^e ftall be the greateft. 

VII. QwKSTiON 661, h Mr. Mof*. 

Tlie (fiflfereiice of the Gdea including a known MfieBfa. 
plane triangle being given, and alfo ffae f«mof otie of thofe 
fides aod Sat eppoute the ^vea sBgIe> M conittuct tlie 
tiiauglc- 
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Vin. Qwi.TioR 661, iy Mr. Ifaac Dalby, 

Given -the vertical angle, the line bife^ng it, and the 
difference of the iegincnts of ihe bafe made tJiereby, 10 
coaftruit the triangle. 

IX. QuBJTioN (563, h ^r. Steph. Ogle. 

While a given circular wheel is truodiing on an hori- 
MQial plane, it is reqaired to determine lis point of coniaft 
therewith fuch, that thefum of the aJtirudes of any four 

Erea points in ii9 circumference above the laid plane, may 
equal to a given quantity Mj and 10 -afcertaio the limits 
withio whrch the foiudcQ is poffible. 

X. QuesTioM 664, ly tie Rev. Mr. Crakelt. 

Through the point of interfeftlon of two given circles it 
is required to dra« a right line in fuch a manner, that the 
£im of ihe rcfpeflive reflangbs under the pans thereof 
intercepted between the faid point and their peripheries, 
and given lines M and N, may be equal to a given fquare, 

XI.QuESTiOH 66j, iy the Rtv. Mr.Lnviton. 

Haying given the bafc and vertical angle of a plane tri- 
angle, it it required to find the locus of the extremiiv of 
the liite that coniinLally bifedls the f.iid vesical angle, and 
is an arithmetical mean between the two fides compreheod- 
iog the fkme. 

XII. QoESTiOH 666, h Mr. Todd. 

To determliie the nature of the curve which will cut at 
right angles, any number of parabolas having the fame 
TcttcK and axis. 

XIII. QiTEjTioH 667, h t^* ^fv. Mr. WildUore, 
To redintegrate (or find the whole fluent of) the exprcf- 

goo - ■; ■ ; where » is any wl.olc poliiive number wbat- 

erer. 

L I J Tit 
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7V«Pkizi'Qo»itioh, 2; Peter Pazzlem. 

Let //BC be a {pven trian^e, ind let the line BD meet 
yC* in D, fo that J^ beioR greater than 
jiB, AD may be greater than CD : It ii ^ ^f« 

ret]uir<d to'find with what velocity the faid A.r'-T'/ 
triangle, conGdered as a very thin rjtte of ^vl/ 
heavy metal, muft revohe about BD at an ii"' 

ulit, that, whilA it ii fo revotTiog, the faid 
liae BD (hal) (if potSble) always keep in an 
t^right pofitioB, with tac uigHtar pgint S refliog m an 



,.C.ix,slc 
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jiddittonal Solutions to-fome of the ^eftionsy 
and theCorre£lion$ <^fuch material Errata, 
as have been difeovered in the three pre- 
ceding Volumes. 

VOL. I. 

tjAOE JO, fine J. for ^ read $. Pa. 71, 1. 1^ ivrx 

Pa. 74. We (hall here fupply a folgtion to Que(t. as on" 
the principles of Mercator's Sailing. In aider to which ler 
a = BD = ijo; b = the latitade, in minutcSi of ji ihc 
place failed from i »» = Uili il« Kclprocal of the length^ 
of an arc of i min. to the rad. \; c — tn x : b-¥\i* + 
Vji' \-T%^l>'' &e.= the merid. jmtH in tbelat. >, or e 
might be taken from a table of me rid. parts; ti ^6q, ihi 
difT between the dif. of lat. and lacgitude ; alfe put x s= the 
lac. of C, the place arrived at. 

Then mx-.x+ix^ -t-rfx' +.r53W>;' Sec. =: the merid. 
parts in the lat. r. 

Hence x — t = AS, the proper dif. of lat. >nd —c +'»« 
K; :i4-iy^ -t-rr^^ i(C.=: tbe merid. dif. of)at> 

Now JD = VV— fi'— <7' I DB :t UB : BC : :) 
nerld. dif. of latitude : rlJF nflrnj 1 ,,; 

+ — "* I II X : X 4- f X > Gcc. But the lame dlf. of 

t/t — b*—a'- 
Jong, is = AB + 6o^x—-t + il. Then this Tafwe beinjf 
dquaied to the other, there will refult an equation frois 
which tlic TaluR of X may be foua^, and thence every thing 
elfe. 
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Pa. jo», 1. iS, for jx» readTP'. Pa. «lJ, 1. i<, for 

i —, read x = —Pa. j]T> a* alloi fome other placest for 
Cte, Anderfin, read Gto. Auderjan, 

VOL n. 

p. II,!. i.iat —dim'mlthe, read 8nS ptrftli. Alfo dele 
all the uamheri but 6| 18, 496, and SiiS, wbich are the 

only ptrfefl numbers. Pa. 11, I. 9, foe exponent read 

number af Itrmi. Aifn 1, 19, for Siij read 8u8. And 
dele all the reft of the line af'ier, as alfo part of the oext 
~ line to the nambet iiqtitS inciullve. 

In the folution of the furmcr part of the prize queft. giren 
%t pa. i; by the Editor, it miift be noted that i[ is adapted 
to [hii cafe in which the cyl. is of no fenfible thicknefs, or 
% mathematical line; and therefore afier the ivord cjUader 
in the 9th line froin the bottom, add the words luben ctitfi- 
iered as ofnt thickneji. Alfo inftead of the lafti lines of the 

iolu. add a« here follows : viz. ^-~ Vca t-za = A¥, 
•which tttufl bi a minimum. This put into Jiuxionj, ^c. va 
gel s* —tic = o; hence Z — Vihe = ^D. And there- 
fare the letigtli t>f the rod or line AF in tbU cafe it 

f:;^. Alfohao, 



* Pa- 65. !■ J fi'om tbe bottom, for - read J x : x. 
. Pa- n8, !. 11, before j' write =5, 

Pa. jji. 1. «4, ij, and »6, for '%*, -ji, and 'a*, read 
'»■*, 'j'*. and ■4''». 

QnttTioN lii anf'wtredhj Mr, J. Landen, F.R.S. 

Ofx' — j' -¥axj — o, theeqaation of tbecurre, take 
the fluxions: and forx and j put the iorariable quantities 
m and m lefpeaively : repeating the operation till you get 
M equation conhfting only of inyariable quaetities. By fo 
dciog yoa wiU get 
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Sifix* — S'lj* +amj + tfOK = o» 
lo«*x' — Id a*/* -*-««« = 0( 
■ffi'jc' — a';"* =0, 
*»<>:— »*j|=o> 
w* — w' =0: 
eacb of which equaiioast ihewiDg the relatioD of jr and y, 
■will (at appears by chap. IX of my R^d. Anal.) exprefs^ 
line which will be an afymptoie to the curve expfeued by 
(he given equation, when — is deiermined by the final 
equation m' — »* =10. ■• , 

Now by that' final equation — js = i : therefore each ((f 
the equations jx*— jjr«-+<»jr+«*=o, 10*'— ioj>' +■« 
= 0, XX — yy =; o, x — T~ o, is an afymptotic equation 
vwh refpefl to the propoled curre. 

The 4ih afytnptotic equation correrponds to a right line, 
^fting ihitMish the point where x begiirs, making an-aoglc 
of ^j" whb the bafe on which x it itieafured. The 3a 
afyiBpfotic aquntion earrefponds to two right lines; one 
of which is the fame as that eJHireffed by the 4th afymptotw 
equation; and the other, expreffed by x+j = o, i« (py 
■what ii feid ch»t>. X of my RffiJ. ^«fl/.>,a-.di«nefer of the 
' proooled owrve %. which diameter cuw the afymptpte at ng« 
angles. The ad afymptatic equation CHrrefponds loalmeot 
the jd order (which isSir 11. Newion'a 4ith fpecies) having 
the fame afymptoie as the propofed cucve. The ift afynjp- 
ttrric tfauation hkewifr apptttaiiw toaRne oflfae jttorder 
(of the fpecies juft now mentioned), having ihe fame afymp- 
tctte as thrprop'ifed ca»re, and to ib« right hne which I 
have obferved is the dianmar of ikat cbik. Aad die 
form of the propofed 
(Turve, with its refti- 
Kneal afymptote and 
diameter, is [try ch^. 
VtfrjX.itidXofmy 
lUfiJ. Afal.) as in the' 
marginal figure:): be- 
ing meafured 00 AB 
(a tangent at the node 
■jD to which the or- 
dinste if(7 (j-)!* pe/- 
pendicular; ,^D the. y 
xfvmptotei AS Ac 
dnmcter. 

t3r Mr. Fant/t Anivet b reiy ateaeaat I 
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Pi. sjj. Tf uy pcrfon be not faiisGed with the &Iuti<nis 
lo (he Priie Qi for 1746, here giTen, and in the Mi/cel. 
Curiv. ihcnda rcCcired to ; he may conruti Mr. LitHdin'i 
LmeuirmthKj, where the fubjeA is Tciy fully handled. 

P. Ml, l.«, for — read -. IbuL 1. ij.f.+xx. r. — xx. 
lb. 1. 14. f.+Af", r.—tax; alfo here ind ID the follov- 
ing parti of the Iblgtioa, for « write ». Udc 1 ;. for+4 "» 
•nd +XX, r. — 4>»x and — xx. Line i6,f.v'««+»"> f* 
V«». Line iS aad 19, r.8V'4r-t-4Kx, r.8v'«3c. Alfoin 
I. 19, for +4«x, I. — *nx.-- — It may alio be remarked 
ihai the iblidiiy reqaired in this queftion, laay be fonnd, 
without an iofinite fcrica, by the inle» at p. jsj. '^c. of my 
And uling the numbers givea in (his queftiu 



Ebhdity by 



T by thofe rules will become = 6-48iio9j7 »ery ac- 
es rate! y. 

Fa. ijj, I. 19 ud II, for ^Bhxx, read aUx*- And 
I. SI, f.tbtt, T.itiit. Alfa tbt JV. a. near the bottom is 
a niiltake ; for whea x = TL, ibco the floxioa of the feg- 

lacDt DTHhn'xX it X^-^^^^^. 

But it leemsihe principle of (he foluciou is not accurately 
true, but only ui approiumatioa, as will appear fiom the 
following 

■ SelutioH «/QueQ!on 393, tj the Rev. Mr. Wildbore. 

In the ori^'nal loIutioD to (his quellian, it is faid that the 
peater the vacuity, tbe greater will be the quaotiiy of li- 
quor, and confeqnently tbefamof both ; therefore when 
the ullage i) a max. the whole calk will be alfo a max. But 
this method of Teafoning is not altogether te be depended 
on ! for, retaining the notation there given, viz. x :z Dut =3 
Gt, 4= BD, and t = S/;. then the conjugate femiaxcs of 
the lurface of the liquor, being ihe femiordinate pafGcg 
through /of the circle whofe diam. is JCmuft be^Vfx; 
•wh ence, (v — c being th_e head, k + e the bang diam. 
%t/del~xx ~ the length of the caflt, and p — 3"i4iJ?) 
byHuuoa'a Mifofuration, pa. 178 and a87> we have ^p * 
jxx + »ci + inat/dd — XX ■=■ the content of the whole 
calk, and yp X •^-'^'"^ ■ '^ i/dd—xx — that of the empty 
part; confequcntly the diff. of thefe twomuftbc the nllage. 

But tlieie exprcllioos are fo Very different, that it is evi- 
deoC' ut £rll light that the one will not be » max. when ihe 
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other is To; and coDfequeDily iheir diff. cannot be amuct, 
when eiih«T of them is fo. But the queltion eicprefsly re- 
quires the ullage lo be a max. )>nd though this, by realbn 
of the fmiilineis of the vafuiiy jn this particular cafe, be 
nearly a max. when the caOc is a max, it will not be exiflly 
fo! and cafes maybe put in which they will be very dif- 
ferent i and in the prefent, though there be but Jrttle dif- 
ference in the conttnt, the form of the calk will come out 
conliderably diSerent, when the ullage ii a max. from what 
it does when tlie caik is'fo. Thus, nutting ex := vc , wheq 

the ullage is a mix. then^^+ ivv+3ec^icv~~ 
; is fo ; the SuxiOD, reduced, gtret v> ■)• 



X s/rf. 



:- r' - 



%d'e*v- 



— ^ nr"®' ia mmhen, v'+36v-'-~i64lv^ 

— i6ri«jf' — 3»M»'* — 44tC4.!0u' + 3ie>7837}v* — 
893jS6'*i = °- Wlicnce v — ao"i4»4; * = 4J'079J8. 
head-diim. = 3l'079j8, bunp-diam. (4079jB, length r: 
«j*oi844, and uihge = 384*4166 ale gallons. 

Hut if the Yacuity be a max. the form of the cafe will be 
Hill m ore differ ent, and the content Hill lefs. For ;x +t 

X \/— — X being a max. its flax'on, reduced, is j^^x 

— 9xt —1:1/' ~ <*' s= o; in which cafe therefore x is 

•oly = i9-6ij. C. W. 

Pa. a7o, 1. »7, for 350, read 350.— —Pa. 374. 1. 11, for 

I + 2, r. V + J. Vn, 175, 1- 3 't f- rttardJiisr, t. aeer/eraling, 

Line ji, f acceUi'aling, r. rilarding. And to the note at 
the bottom add, jI^o in Turnet'i Exerciftj, pa. 77 No. 3. 

QpEiTiOH 307 anf'wertd by Mr. J.Landen, F.R.S. 

Let i be the angular Telocity of the plane per fecond, 
meafured on an arc of a circle whofe radios is j j j the fine , 
of the inclination of the plane to the horizon, to the fame 
radius; z the arc whofe line is _)■; and v the difhnce of the 
ball from the axis about which the plane rerolvea. 

Then iiwiil be the circulatorv, or paracentric, Telocity 
ofthe ball; and **.v will he its centriru|!;il force. 

Moreover, denoting tSA-ftet bvf, ]_r/wNl be the fcrce 

of gravity urging the Ball down the plane. Therefore iix 

+ *0 
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+ *iJ ^l ^ t^ whole Torce urgwig the bsll from the axis 

of motion. SivpofeiiiTelocityirom that axis to be ti: then 

then will 6ix ■¥ igj X t he =»; and 7- = -. or e =-r. 

QcDce, V being s: -v when x ii fun>ofed invarlaUe, ve 

2 

getbyCibftitMionlTa+I^X?- zs ~. It appears there- j 

... ' 

fore that T?/z* 11 = x — *«• : whereof the equation of 

the fluents is » ' — «"' = +ij, x bcbg the oumbei' 

whofe hyp. log. is I ; as appears by what follows. 

HultiplyiascachUeDf the equation ttJ'^* =x — *s* 
by a*, we have |r J"' 2' — n' x— xn'z^ : wfacace.br 
takirfgthcfluenti,we find the fluent of |frs'r«=a'i — 

Now, denoting the cofioe Vi — JJ by w, tii is =s — j'Zi 
•nd j> = nuz; therefore j^z is = — lu — los t(- jr, and ii il 
obvious thai, by adding j>z on each, fide and multiplying 



^^^ 


, we Ihall get 


17'"'^' =71" 




J«'i' + 


xa'z by what 


* — luan*. Whence 


it appears 


that the & 


sfald above. Hence, 


•ttin^a + 3 
l>y division, 


we have 


-f,x.-".+„- 


*z—Bin'^s 


by again 


taking the flue 


— n'^y: from, whic 
nis, wc gel xn'' = 
confeqneitly «' —a 


\ eqnatioD, 

f.x 


+ «j', as 


'—yi 'i and 
Expreffed abwe 


■■-■»' 

8lt . »y 



APP:E.NJ>;IX., iv 

By meuis of tliis equililiii of the curvedefciibed by tht 

bajl, iheyelMity w(=-^} Is found =-^ X a'+»"'-aw, 

. To End the prefTure agalnft the plane : let p be the per. 
pendicuIaV from the center oflpotion to the tangent fo the 
eurre defcribed by the ball; the rav from that Center to the 
Jjoint of eontafl being x ; and let q be the abfolute »ei(iCicy 
of the ball in the curfe ai that point. iFthen the gravity 
fieiafed to.xd on the bill, it would proceed in the tlire^ion of 
the faid tangent, and !^ aod q being in that cafe inranab]e) 

thcflaxioD of (^} its circulatory velocity' woald bft =5 

■ T-'' * —;r which exprciSon. U = — ir, "being^ix. Sut 
the gravity aAing, and the ball preffing againft the plane, 
the fluxion of (Jx) its circulatory velocity ii ^ f x. There- 
fore %hx := afz is the fluxion of the circulatory velocity 
•nfinsfrfn {i-giu — P) theeKcefs af the force of gravity 
St rigbt angks to lb« r«y x above P ifae prefTure agaioll the 

plane. CoafcqneDtly a tfs is =: affflw— /* X j ; whence P 

= 1^ w — » S f> =r f X 4 w — n ' — »" '- 

When the ball quits the phne /* ii =: o, and 4'w = « ' 

.4-*''; from which equatioa z it found to be, at that \n- 
Aaot, e<^ual to t'8»37W) *" »'■<= of "y",*'' J*'- ^''- Simp' 

Jin, finding the fluentt by infinite feries, maltes the angle ' 
47*)'. 

Remark. If, iDfleail of the planfr, a tube be fubftitoted, 
eoniinued both wayt from the axis of motion, juJt capable 
of receiving the b»H fo that it may move freelv thereig j 

.and, the inSamthe tube begins to revolve from ahoTi,zomai 
poGtion, the bill be made to move therein from the faid 
axis, along the aliienditig part of the tubcf with a velocity 
=:^; the fluxionary equation adapted to iMi cafe will 

be T?^=* = "2* — x: and, by efflfTcfting the 8uent» ac- 
'Cfrdinglyi » will from thence be found equal to the fimple 
exprelfiaD ^ ( W)ieh eqaation fuggtlts this vrrj remmrk- 
'miU infiertnet : The ball being at firft put in motion with 
. Oiarj Mali. Vol. III. Mm the 



9^ At>P£K bli- 

the Telocity K, it will revolre unifomly in i drcic (wboft 
diafDcter is -ft ) toocfaing the horizontal lioe with which the 

tuW at ilrft coincides I and it will cronnDue fo to revolve 
(moving up and down aliernafely in the di&rent branches 
cr the cube] fa long as the motion of the tube is coniieaed, 
makinjt two complete rEvolatiobs wliilft the tube makes one 
revolution ! and the unifnrm velocity (C) wherewith the 
ball To revolves in the circle will be to its velocity llong 
&e tDhe«tery wbcre^s.ito w. }■ L. 

A fulution .10 QgeC 311 may be/eeo in Ozanani'i IHc- 
fionary, aiwl itt Euler's Al^fi. We fliall affo here inlcrt 
th^ following folutiojx to it, jrizi ' 

t Bj Mr. J.'Laaden. F.n.S. 

To find three fuch mimben, that the fnin and dM%reiiCC 
feF any tvo.of them {hall be fquare 9un>bert. Suppo&ng 
X, J, and a to be th e rfquired nnmbers.; w e nay aflume 
jft, «-=:^ X /'f* -v'g* +/* -t^i , 

2 = i x/-«* ~g* -/* + 1 - t//gg: 

whence (he values ofx+_r, »— T, x + z, x — z, andr— i, 
are maniftflly fquares. Therefore, to folve the qucftiop, 
it only remains to baA/*g* —g* —A* + I (the »»lne * 
y-t'Z) i. fquare. 

Or idly we inay aCumf 

"-//gg+'t. ■ ■ ■ 

X = tfg; 
where tlie values of x + x, if — z, » + s:, ^ — z, arc m*-. 
aifelH y fquares. Therefore, after this afiiimption, we hav* 
to fiDaJ'/gg + gg +//+ I (the valne of x + j-) a fquare, 
V^ffgg —gg —ff+ > ('he value of )f —j) a fquare. 

It IS obvious, that, according to this aflumpiion, the vaiae 
cf the exprelEon /*j-* — g* — /« +Jt (s^x+j x w — j) 
muA be a fqnare as in the lA afl'umpuon where it it =: 
J- + 2.— — ^To find that esprcffion a fq uare, fubll it utey+y 
itiftcad of^; it will then bcome /* — i '* X 
~:^±^ll±M^±jiCl±ll, u appears tlimfow 
due 



4ba,- , 4 *(''■ t ¥p^^ ^'■.' +y „uft b, a Tyar.': 

ftpp<^g it-i-Vji^ "^"^^^^^ ' ftpnv.thai 

eqgation ryillbefohnda ;^gi4_J~5i ' ^<1 ?'(=/+*') 

" ' i % if* -1 »7^ ' Tberefore / bebg iny- Bumber 
whatcTcr in the ifl afliiOiptioD, aid g aj here found, tt^e 
qacftiofi will be anfwered* 

It i* plain thati f*g* —g* —f* + 1 being a fqiure, its 
f«fton//«-+;r4-/r+i»4^M-«;-jr-f-i will ' 
befquaru if4|f^^b«alqtiare. Now, takipgf egufl to 
ittralne fouad aboTC, it will appear that the value of %^ ' 

i» = - ^ ' "^ ^^^ -T . ^/^ T^*/ lE7[*. CcwfequMidy taUng 
yatiy number whatevtr, and ^ as juft now meotioned, the 
qncftioa will be aorwered bt the ad affiiiqiiti.aD in much 
lower temt than by the i& afinraption. — rTf/be taken 
=:•, tbeDamtiengiTeniatheDtaiy i7ja wiU u> obtaioed. 

There it tiiother way to find /*£* — j* — /* +i (= 
/• — I X j^ — I) a J^are. Affurae it =/*'-*■ il* x 
ir^ +iV, or =/*— ii' X i»— I'l* : whence^—-- ny^ ^ 
or = jjf i»-r. ConftfqDentlTy if^ ia the ift afiumptiqii, 
/be JW nUten that » — /"*, of/* — a, be a Ibaare, apd 

peaofweicdv 

To find a— /• a fquarc, I write i — i for/: by wkkh 
meant theexprelEon becomes i+4<i-~ id* +4'/'— rf*, 
which bebg fuppofed — i -t-airf — sdS*t we find ^ = ^t 
/ {= 1 — 1?) = TJ-. and J =: rrr- Therefore, if, in (be 
xft afliuaption, /be = tV and.^ ^ ifij, or/ = ij and T 
= ajo, the queft. will be anfwered. __ 

Hms T» 



_j«0 A p P B » C t X . 

To SaA/* --» afquare, Ifuppofe !t —//—lii'i* ■ wfaeoM 
f/^ f "V/~- Therefore 4 + ii»nraftbe »fquare. 

To fiod'it lb, I fnppoff ifsT+TJXP*; and, by this 
iiqipofitton, I. find -6^ = r—jj; Where, if i be = i, ii 
VUIbc = 4; and confeqoently /= 4-, ; = ?■ 

Hkving found *—/* a fqnare when_/"is = -rr> it « 
' ' ' ' ' ■ '■ ' will be foui 



Tiou* thai a (and confeqoenily/* — a) will be found a 
l^uare by takine t=:-T-i. And other Talvea ofyaiid.f 
May be feund in Jikc manner, 

- U. Bjt6tRn> fler.Vf'iHlton^ - • 

ivT/potk%aixy, aaxx + ihyy, and aayj,^ SSxx^toht ' 
die three numben required. Then the fumsaDd differencci 
« jxx :±: iuhxy + bbjj and aayy^ tabxj + tBxx bt- 
iog neceflarily fqcarei, it only remains xo make aaxx + 
tSff + aajy + iixx and aiixx + hbyj— aayj -^ tbx)t 
iqiiRres; their prodBflitierefore=: II*);* — i*x*— a*j* + 

iV* lOift bff > fquare : maks » = « f-; then fiibflin- 

ting this ralue for x in the lafl exprelEon, it will thence 
B(>pear that o^j-* — i«'i«^+ 4-i*/* — 4a''*j>z + 
4o'iV'a •+- ta't'iyjxe — iaai'jysx — ^'J'jfxt + 

tHi6''jz » 4- a*i^2* —is* muli be a fqiiaje, . SupjKifeitS 

iidc =«■•—(,*. ^j,_j^.i^z + ^_^J^aai*»«; lUt 
fquared and made equal to the other, will ^re, by redttc. 
— 4a'y+4al\T =: ^ ja'iz + &aAi' z + i*z,i whence 
s~4a» —tab*, aady^ ia*i— 6a*i' ~i», and con- 
JjquentiT* =«»+fifl'-^« — 3ai»; Thefe value* be in^ 
fubttituted m the afliimed txpreffions, ihey will become 
leiflCfliTcly . . - - , 

Wihich are general theoiemi for iofinitE anfwers, where a 
and i may be ta|ien any numbera at pleafure; the only 
lifflitatton being thai 6a*** +*• muft be \t& than ja*. 
And when « ~ a, and b~i, the three numbets aofwering 
the qoelLoB are sjl8i68, »J990j», and rf7J43»» as put 
d«WoatpajeaB4. 

c„,.c,=,Googiin.Br 



III. Bj the Editor. 

Tliree numbers wifweri.. 
by the fciIlowtQg nfy proceli. 
, Alliime 4x> *-^xx, and i-f^xr for the riiwe nnm* 
bin; wbere the (am aod diSL of thcnrA Ind each 'of the 
Other two bein^ all four fquares, we haTC only tomake the 
fUm aoddiS'. Dt thotwo tatter tob«fiiuares, ?iz. 5xx + i, 
and 3 XX — 3 each afquare* Their prnduA ij\*— ij will 
therefore be a fquare. Whichit wiH eTi<kntIy be when x =i; 
fgr then it U ij» = »aj. And then t|ie three afiumed noiiv 
bers become S, i, and it, which anfiver the conditions. 
Sut as two of the tiumber^ are cqnal to each other,' make 
» = « — »; then I5x»— ijl( =: « 5 — tfog+ jtoz ' — 
I»oa> + I5Z* zia f^iare = fippofe ij — uz + i 2 il* ^ 

the id term of the one of (hefe to the id of die other, and 
a u found =z it ; then equate Af 3d to the jd, and there 
reCaia i = ^-; toA finaJly th« Uft twa terms of the- one 
eqjtaied to the hft terms of the other, we have a =:^^, 

Hence x = 2 — > = t^- - which fubtHtuted in tlie afiumed 
S71 

exprefflons, they become 4 x||?, a>¥ ^,, and i +^y2|l. 

or, by moltiplying ^ach by (71*, they become iE;j43i, 
saESiiS, and 13991^7, the very fame numbers as before. 

Pa. 189, in Qpeft. ji6, when the giFen dividing linew 
cohlidered as maKing given angles with the two Itdcs of the 
triangle about a given vertical angle, it is conlfru^'ted by 
thecr. 8 pa.'tjf Simpfon's Geom: And^hen the area.it u 
given 'quantity laftcad of a min. it is conftrufted in prub. 5 
pa- >M. 

QuitTioM ii9 Mifii»tred fy tit Rtv. Mr, Wildbore. 

As no notice whatever is taken of th£.E'?.cn ^fS^illM' 
the villo, in the original fotution, it cannot be rig'nt- For, 
though the AsGrfi, oHF in this particular exairplr be 
fmallin refpeft of the deoFE, the brtadili of th; viltu 
may be fuppofed iocreafi:d till they even iafiniicly exceeil 
H m 3 it. 
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it. Thefe three thia^ (the breadth and two A t'S mnfi not 
therefore be omitied m the folutioo, which may be thus. 

The ireaortbe viflo ii evidentl; equal' to the fum of 

thefe two A* and CL And Ce beingi by fim. trtaoglei , 

ED.Et „A ff.-ESjLi* ,k. „-ft„ - ££i££l 

_^ rn. £■«•'. r„ - .. Ee^P.D . Ft) 

H — - r'n " + '^ ■ *» » nuBimHin, oi — X p-R + ^2J 

+ V/'i?'+£0* ainio. At * ereS fiS J- fD meeting 

Fff in J. .Then, by fim. As. SB =EDx ^^^^^ 

ud, by eonw, SB = j^j hence £Z)» =; - ^j^ - '* ss 

71 + pj— . 

Milte now FB = «, 5i) = »i, Tt = f, and F^ = J. 



Thenr/)=.*+«,£/) = fv/-ii^.57, 



iJ V**"+»« 



it a mia. The flux, made = o, &«. there refaltj dX —tt- 
Whence » may 



be fbaod by an equation of the Bih power, or by the well- 
knowD rule of poutian ; >od thence the relt. Thus ia the 
prefcDI cafe u := it'HiiSj. Whereai when fF only is a 
1010. u IE := >i'i&7J7( £F = i53'To>i aid ihc meaa length 
:= I57'j5a. But the mean length deiermined as above is := 
iSI'SASi and the qnaniity of land in the vilto 'oaj4j pans of 
« fquaic p«lc k& than woen E.F is .a m lniinu m . 

Pa- 3JJ. 1- S,f- ffl T.HFi Lioe J,f. »««**, f. nihhxx\ 
Pa. jj(, I.;, in theTahicofsv't after i^tfp wiiie + z' 
W lb< <tcnoinu»t»i. -' 



^Bl. 
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QutsTioa J40 anjfruiitdbj He Rtv. Mr.Wildhwe. 

H»ting made two reflangles •qual to the B?»en ones* *<> 
that the given perpendicohr nuy 
be the (honeft Ede of tbe greattr 
and the Jdngeft fide of the lefs, 
apon ihc longea fide of the greM" 
u a diani. defcribe the cire. ^£G, 
any where in which apply BE =: 
the fum of the two fidtj of tbe.left 
reflangle^ od which lake SD := 
theeiveD perpend i cu Iw i thronoh 
D draw AC-LBE, cutting Ac 
circleiD ^aodC; iben, ^5, i;C 
being drawn,. ABC a the requited 

For, by Stmpfon's Gcom. DI. 85, falling the <Eara. of the 

circle D. thereflangle D % DS <=^ AB y. BC= 'iYt g"^ 

one by conftrae. and. bylll.ax, ADXDC=^BDXDB 

si the left given one by conttr. and ifD beiog the givcB 

■ perp. ABC ma&. be the triangle required. 

CoKOL. &a<:e DX DB =: AS XBC,xniDEX£D ^ 
JD X DC, the two given reAangles are in the ratio ot D 
toDE; .*. when, inltead oftheperpendicnlar, the «rtTcai 
•ngle is given; AC being Jt{iumed at pteafure, and the 
circle defcribed tD contain thereon the. given angle; and 
DE taken 10 D in the given ratio of the reflaogle^ and 
tonltiroed to B-, ABC viii be.a triangle finilar " «l>ejc- 



quired 01 



C.W. 



Pa. 1*3, .1- 17 and i8,_for •»4J read.-aai.-7 — ^Pa. j!?. 1- iJi 
f.p^r.j^, and {.q, nr.-r-P4. 39oW- *• f- <?« + ««• '■ 
ea + ee. 

VOL. ra. . , 

Pa. 16. 1. II, f. PP + 1. I- P-T^^Jr-T^^: "' '• ?• *• 

the time! Line t6, f. ABD. r. ^Ofi. Pa. 61. 1. a. f. 

4«i, r. lah: -Pa. 67. J- ",' f- V&c. r j- V&c— Pa. jj, 

1.13, f. lot, r. ts".- — Pa. 96, Lull. f.Apxx, ^- 4P';—— 
Pa. ill, i- 3. af«f tsMjrqutnrly put jp = .-7— Line 4, Wr lAe, 

j.at. Pa. 160, !.»», f.^sB. r. 1B9. Lines 11 and ij, lor 

the deciihal point write li^t Cgn of multiplicaucn. 

■Cooxlc"> 
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Ai a fecond Cerol. to the folution to qocfl. 5tt kt pa. 1I4, 
itiBaybereioaikedtJiM, as /rfis^/Jfi'iBtbefig. ps>.i8«, ■ 
therefore ihe area or illuminated farface /^^ becomes 
rf X DC; that is, the diani. xf the cvl. dravu into the alu 
of the iiluiuinated furfaff. Which igrees with the lutc 
pTOTsd in corol. i,p. 148 oi ro^ Uepruraiiaa, fraiB wbenc* 
the fsrface mighf hare b;ea at fitft ;afily fauad. 

iQuitTioii sj^v'foitfv'l h JHr.].'L»aita,F.R.St 

' KTT?* xTTSl* xTrni*W Xi +*'•'** be 

tftUally involvedj^he co«fEcient qF thai power of x whoff 
exponent i« ij vflt be tbe'Biunber fsught^ 
. To lod the coefficient- wiib faailiiy, ebferr e th at tb« 
abore exprefllon U = T^'* X i + »''* X i'4- x«t * X 
r?T^ ^ X»H^»*^*)<> +^* Xi + x-i* X 1+x^l* X 

x,-^,>+,^.fpi>V xTF^m* X J+F1* xT+7»i* 



St appleai*, that, in *eVaI«e of 1 t j-r-*' + «' .....»'*i* 
<he terms .whMWfl thfl P«»9P«BW pf me power* of jt are 
not greater than 15 are i + 4x + J^x» + ^)r' ftc 

^,6,^iaj:£il«.i+iij^«M+!±^ 

4)i + i; *ft appffiri alfe (by an'eaf y inTola tioBl l that. ■" 
th e Talue of i + x' + x *~+T>.* X i+k> 1* X i + «'!■* ' 
X I +x' * X I ■+- x''*!'*! the terms vherein die expo- 
nents of the powsH -flf " are not greater than ij are 

j^4«» +4x« +101' +4t' +'i6j:* +14x» + jffr>» 

+>oii" + 65.)c'» + latx'l + Kai'4 + »i»i'^. U is rfw 
fious'dierefoi:e, that the coefficient fpughtis = i X - j'J'.' ~ 

'!i6+ i3io.-f 1144 +»aoo + jSfio + 19*0 + aoi6+aii8 
■+■ weo '+' ii6<3 t'h'So + 408 + iia i; 17164. 

Pa. 



Px. 340> Concerning Mr. Wildbor**] folutioii there giTcn 
to the jprlzc qued. for Ac year 177a, he 'defires it may 
* be obferred thit io the folu. to that queft. the motion of 
' the bnckrt is fopiJofed to comnieDce when the watei there? 
' in, and that in the refervoJF. are boifa at reft, with ttuil 
■' far&ceiaathcfaiae^rizoiualkTel.' - ;.., 

QvESTiOti 653 anpnerti hj Mr. J. Landen, F.H.Si 

Lemma i. If — ;- — and \ ' be the me* of a CBiac 

J. Vise -^ttiiee 

fedion, the cnrTe will be a drcle if* be =ot wli accoid- 
iDK at e is )e&, equal to, oi greater than 1,. tbe curve. viU 
be an ellipCst a parabola, .or a hyperbola. 



conic feAion, vi]l be = 

sndi f being put to denote the 
ray fp from the f^d foca* to. 
any point p of the curve, the 
perpendiculiir/?, fronj the- fame 
focus upon (he tangeat ^f j.witt ^^_ 
■hcxt/j-i^ — --- ..Mors- 



V 



orer ^^Jt±J£^^^^^zM. will be the fine of tte 

angle p/j, r'adiu* beiDg i; and, that fine beint always 
4a ^e Gne of the angle a/d in the conftitnt ratio of 
g 10 I, the line o f the la(l>mentieDed angle will be = 
I / tJf + ee — iJf — 'fii 

LlHMA t. The earth being Capfofxd 10 defcribe a coi^e 
leftion whote axes ate as expreHed in the preceding lemma, 
let its velotity at the vertex a be denoted by 1! X 1 +#: 
then will its velo city a t any other point f of iti irajeflory 

be =1 l^ i^^, being rpclprocally u the per* 

fieadicular irom the focus upop the tanseot. 



„Go<);^ 



40 Atrtaai^f. 

■ Tfce Tthwity of Ac earth i n iMJr^ i«ft*T b«»g to the 
TelocilT of lighm» y"'"'""~''^ to c, it n pio. 
Bofed to dtiemice the lioeet ibmadoo of a «»r from in 
tioe piece, neaarios fo* *W>»oo«,»» J ff"=. 5?*°? 
through the liar parallel to the plaoe of the faid ira}eaorjl 



Lelrbetbeftar, and ^ tJM earth in iu tr^eaory aoTiog 



t tMgeal to the irajcflory, Jet pL 
be M fi at t)te*e]DCity of the Httb 
M ;> to the vtl odiy <rf figl". '• *• 



i then, 

>i/ beinjt the liac joining the earth 
utd the Itar, if the aagle jpt be 
cquftl to the inaleplii, Jt parallel 
IB. pi^ will be rie [ioear aberratioB 
Ibught, at the Ome the eanh UM 
p, the ftar appearing to be at Alar 
ftcad'of its trut place /. 

Httiee tr follow* that pt (the 
diftartce of the liar frorn the earth) 
ticing (kiiotid by M an d j/ fay z. 



z will fc< : 



i^, rlxiflgpnt 




, .. , MJ be paiatlei to the axis «/, »d/» per^ 

I>cndiGBlar to t-iu; (he aDgle_ *jt> will, it ia ob»ious, be 



Moreover, if t 



I>cndiGBlar to tiu\ the wtgle liv will, it i" ob»ious, be 
Kquil to the angle a/q made by u/sod the pcrperdicular 

fq on the tangent po. Let the nGne of the angle /jw 

(or a/q) be denoted by v : then, by lemma j, v will be 



-i/>.V.- 



'-€ 



l;,GOOt^l>J 






^-^ (foUB*' 



But from tbc eqn>tton 
alKwe) we get> = '■ — ' . m'^'"" '■ ; ■■ From which two to- 
lacft of 7 i( »|>pears thM 2 will be = rVi — tew ^ , 

Let AEB be a f^tnicircle whofe center is C; and in the 
diameter /JCS {ot the. i 



let CE', DE be drawn and denoted by 
r and a rtffceairely: iheo, the fioe of 
the angle CD^ being denoted *— 
and t he ^ince C D by m, 



^{^.J. 






rs/.. 




\ 1^1^.4:. 



Cdroparing th[B egnatiDD with tbu which . 

we jnft now found above, we may obferve tliat they w:ll ot 

enaflly alike if TO be -equal to *c. It follows rherefiirerf 

that, s Ijcing tlie true place of the Itar, xw ^rallei to the 
mxi> (a/) ofthe earth's trajeftory, iv pei'pendicular to vuj^ 
and jf fo drawti that the fine of the /.r/v be equal to v: 

if ic be taken (upon sv) equal to er (= -); and frottf 

the center c, with a radius equal 
tor(=: — — ), \a arc W defcribed 
inierfe^na 4t in t; the point / ia 
determined will be the apparent 
place of the ftar in the plane palliiig 
through the flar parallel to the 
earth'* trajeOory, wlien the earth 
is at fuch a point p thereof that the 
fineoftheaogletf/ff (fig.t)be=i'. 

If 2> be iaTariable, (which can only be when the earth's 
trajeAory is a circle, and the (tar is fttuated in a line 
erefied uerpendicnlar to the plane of the orbit from the 
center ttiereof ) the cnrre of uierratian, «u our faid plani 
parallel to the trajeflory, will be a circle whofe center is c, 
t being then ^ o. 

If the trajeflory be ao elliptis not Tcry eccentric, and the 

dillancc of the liar from the earth be at any time virygreat 

in comparifoB with thedittaoeeof the earth from the focut; 

D may be confidcrtd u -soniini'Hig-of «(«ri^ the (asae value 

whilil 



Ii4tilll tlic Mrih- delcribei in wbote orbh; our carre of 
ibcTiarion 4L11 ibereibre, in fucb cafe, be rm/-^ (bat sot 
cxaiftly) a.citde. 

• Whetber D be canfiilered as io*ari»b!e or rariable, a 
(or tbe Itai 'a apparent place) wiil be truly determioed by 
dor cooftruftJoo-, and by means thereof ihe lUrV true pl«W 
maybe readily found framiis obferTcd apparejlt place- 




Suppofing tbe trajeaory to be a parabola, 
tanccofibeftar from the vertex tbereof '' 

= ^-^: then will /' 



let/ 



right angles 
ao afyinptoie{)(x)iothecur¥e of aber- 



truo place, and /t 

to J w, be parallel ti. ™ -,j-^, — i-.., ~ 

ratioouvu, which w. 11 dwMyi hare two branches extending 

vA infinitum' from the pjint v, The dUlancc of the 

afymptote from i depends on the fitoaiion of the fiar wui 
iefpe£t to the aarih'a trajeilory. 




f U the trajeflory be a hyptrboli; and, / being the rfai^ 
tl^e pla'ce. tv be'=^ xT^i tbe right linei i-w.t'm, 
fo drawn that the. fine of the angle I'jw bc = -, will be 
afyniiJtotes to the curve of aberration awa. 
. The two branches of the cufre of aberration tTtmTrirS 
adinSniium from the point v (fig. s and 6) w.H be fimi aj 
when the (tar is fituated any where in a plane at right "g«' 
ty the plane of the earth's fr^e<^ory, the common USaoa 
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of the two phnes beiog the principal axis of the trOe^ory> 
——If the Itir, be not fo lituated, the two branches wilt 
take different forms; bm their afymptotea will make equal 
angles with the line sa on differeat lides thereof, and form 
one continued right line (as in Cg. j) or inierfcfl eacb other 
at J (as in fig- 6)- 

Thefe conclafions reA}cfting ihe curre of aberratioB are 
fo obvious, upon confidenng the value of // and its poll- 
tion in iic. 4, that it is unneceflkry to be more explicit on 
that head. But it may be worth while to add a remark or 
two concerning the angle ef aberration, i. e. tiie angfe under 
which the line of aberration above found would ap[>eiir to 
an obferver on the earth ; which, from what is done above, 
may be readily computed v^n the fitu^^tion of the earth 
witn re^fl to the war is known. 

It is obfervabie, that, in a paraboU, as the earth recedes 
from the vertex, the angle of aberration will after fome 
lime (if not immediaiely) continually decreife, and at lengtii 
tnay become lefs than any alTignable angle : and it will dc- 
creafe in like manner when the trajeflory is a hy perboh , 
if c be greater than hi/te — i. But ifc be = 4y f— '. 
the angle of abertation may, as the earth l b rece des, iocreare 
nearly 10 jo": and iff be Ufs than i Vrtf — ij that angle 
may mcreafe Aill more. 

The Rev. Mr. W'd^ere fent ilfo a correfled folution on 
the fappoGtioD thai the parallax is fcnflble, &c. 
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